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5. RR48vY
- A L—TJE— F: 256fs,384fs or 512fs (Normal Speed Mode: fs=32kHz ~ 48kHz)

256fs (Double Speed Mode: fs=64kHz ~ 96kHz)
128fs (Quad Speed Mode: fs=128kHz ~ 192kHz)
- RR A E— F: 256fs or 512fs (Normal Speed Mode: fs=32kHz ~ 48kHz)
256fs (Double Speed Mode: fs=64kHz ~ 96kHz)
128fs (Quad Speed Mode: fs=128kHz ~ 192kHz)
6. WPA BT T—R: 4R FIUIIPCINR (Ver 1.0, 400kHzZE— K)

7. BIRERE
-7+ 04 &EjE: AVDD1, AVDD2 = 3.0 ~ 3.6V
-F4 T4 I)ER: DVDD = 1.6 ~ 2.0V
- A Ay 77 EE: TVDD1, TVDD2 = 1.6 ~ 3.6V
8. JHEBEM: 98mA (fs=48kHz)
9. Ta=-20 ~ 85°C (AK4612EQ), - 40 ~ 105°C (AK4612VQ)
10. /8y 4 —: 80E Y LQFP(0.5mm pitch)
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AK4612EQ -20 ~ +85°C 80pin LQFP(0.5mm pitch)
AK4612VQ 40 ~ +105°C 80pin LQFP(0.5mm pitch)
AKD4612 Evaluation Board for AK4612
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1. HsE
Function AK4628 AK4612
Number of ADC channel 2-channel 6-channel
Number of DAC channel 8-channel 8-channel
Input Single Single or Diff
Output Single Single or Diff
I/F Format 12S, LJ, RJ(20/24bit), TDM 12S, LJ, RJ(16/20/24bit), TDM
TDM512 No Fs=48kHz
XTAL OSC No Yes
Parallel / Serial Select Pin Yes No
Control Data Output Pin No Yes
Ta -40 ~ +85°C -40 ~ +105°C
Package 44pinLQFP 80pinLQFP
2 BREE
Voltage Name AK4628 AK4612
AVDD 4.5~55V No
AVDDI1 No 3.0~3.6V
AVDD2 No 3.0~3.6V
DVDD 45~55V 1.6 ~2.0V
TVDD 2.7~55V No
TVDDI No 1.6 ~3.6V
TVDD2 No 1.6 ~3.6V
3. i
Parameter AK4628 AK4612
Fs (AD/DA) 96k / 192k 192k / 192k
THD+N (AD/DA) Single: 92 /90 Single: 92 /94
Differential : - / - Differential : 97 / 100
S/N (AD/DA) Single: 102 / 106 Single: 103 / 105
Differential : - / - Differential: 104 / 108
Output DATT 128 level 256 level
WP I/F 100k 12C, 3wire 400k 12C, 4wire
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D |
No. | Pin Name 1/0 Function
Test Pin
L | TST1 ! This pin must be connected to VSS4.
Test Pin
2 | TST3 I This pin must be connected to VSS4.
Test Pin
3 | TST4 I This pin must be connected to TVDD2,
Test Pin
4| TSTS ! This pin must be connected to VSS4.
5 | CADO I Chip Address 0 Pin
6 | CADI I Chip Address | Pin
P I/F Mode Select Pin
7|2 I i “L”: 4-wire Serial, “H”: I’C Bus
CCLK I Control Data Clock Pin in' serial .control mode
8 ool 2C="L": CCLK (4-wire Serial) |
SCL I Control Data Clock P2in in serial control mode
12C = “H”: SCL (I°C Bus)
9 | csN I Chip 'Selc:sct Pin in 4-wire serial control mode2
This pin must be connected to TVDD2 at I"C bus control mode
CDTI I Control Data Input Pin in. serial .control mode
10 | RC="L" CDTI (4-wire Serial) ]
SDA 10 Control Data Input Pizn in serial control mode
12C = “H”: SDA (I°C Bus)
11 | CDTO O | Control Data Output Pin in 4-wire serial control mode
12 | TVDD2 - Input / Output Buffer Power Supply 1 Pin, 1.6V~3.6V
13 [ VSS3 Ground Pin, OV
14 | DVDD - Digital Power Supply Pin, 1.6V~2.0V
15 | NC i No annection. . o
No internal bonding. This pin must be connected to the ground.
Test Pin
16| TST2 ! This pin must be connected to VSS4.
Master Mode Select Pin
17 | M8 I “L”: Slave Mode “H”: Master Mode
18 | MCKO O | Master Clock Output Pin
Power-Down & Reset Pin
19 | PDN I When “L”, the AK4612 is powered-down and the control registers are reset to default
state. If the state of CAD1-0 changes, then the AK4612 must be reset by PDN.
20 | XTO O | X’tal Output Pin
o1 |XTL ] I_[XtallnputPin ]
MCKI I External Master Clock Input Pin
22 | TVDDI - Input / Output Buffer Power Supply 1 Pin, 1.6V~3.6V
23 | VSS4 - Digital Ground Pin, 0OV
24 | SDTOI O | Audio Serial Data Output 1 Pin
25 | SDTO2 O | Audio Serial Data Output 2 Pin
26 | SDTO3 O | Audio Serial Data Output 3 Pin
27 | LRCK 1/O | Input /Output Channel Clock Pin
28 | BICK I/O | Audio Serial Data Clock Pin
29 | SDTII I Audio Serial Data Input 1 Pin
30 | SDTI2 I Audio Serial Data Input 2 Pin
31 | SDTI3 I Audio Serial Data Input 3 Pin
32 | SDTI4 I Audio Serial Data Input 4 Pin
Test Pin
33| T8T7 ! This pin must be connected to VSS4.
Test Pin
34 | TST8 I This pin must be connected to VSS4.
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No. | Pin Name 1/0 Function
DAC output VCOM voltage power down pin
35 | DVMPD ! “L”: DAC outputs are VCOM voltage “H”: DAC outputs are Hi-Z.
36 |[LOUTI+ |« O___| Lch Analog Positive Output 1 Pin (DOE1 bit="H") |
LOUTI1 O | Lch Analog Output 1 Pin (DOEL1 bit = “L”)
37 | LOUTI- O | Lch Analog Negative Output 1 Pin (When DOEI bit = “L”, this pin must be open.)
3g | [ROUTLE | O___| Reh Analog Positive Output 1 Pin (DOEI bit="H") |
ROUTI O | Rch Analog Output 1 Pin (DOEI bit = “L”)
39 [ ROUTI- O | Rch Analog Negative Output 1 Pin (When DOE] bit = “L”, this pin must be open.)
40 | LOUT2+ ] O___| Lch Analog Positive Output 2 Pin (DOE2 bit="H") |
LOUT2 O | Lch Analog Output 2 Pin (DOE2 bit = “L”)
41 | LOUT2- O | Lch Analog Negative Output 2 Pin (When DOE2 bit = “L”, this pin must be open.)
4 |[ROUT2+ |« O___| Reh Analog Positive Output 2 Pin (DOE2 bit="H") |
ROUT2 O | Rch Analog Output 2 Pin (DOE2 bit = “L”)
43 | ROUT2- O | Rch Analog Negative Output 2 Pin (When DOE2 bit = “L”, this pin must be open.)
aq |BOUT3+ ] ¢ O___| Lch Analog Positive Output 3 Pin (DOE3 bit="H") |
LOUT3 O | Lch Analog Output 3 Pin (DOE3 bit = “L”)
45 | LOUT3- O | Lch Analog Negative Output 3 Pin (When DOE3 bit = “L”, this pin must be open.)
46 |[ROUT3H ] ¢ O___| Reh Analog Positive Output 3 Pin (DOE3 bit="H") |
ROUT3 O | Rch Analog Output 3 Pin (DOE3 bit = “L”)
47 | ROUT3- O | Rch Analog Negative Output 3 Pin (When DOE3 bit = “L”, this pin must be open.)
48 | VSS2 - Ground Pin, 0V
49 | AVDD2 - Analog Power Supply Pin, 3.0V~3.6V
50 | VREFH2 I Positive Voltage Reference Input Pin, AVDD2
51 | LOUT4 | O _| Lch Analog Positive Output 4 Pin (DOE4 bit —~H™) |
LOUT4 O | Lch Analog Output 4 Pin (DOE4 bit = “L”)
52 | LOUT4- O | Lch Analog Negative Output 4 Pin (When DOE4 bit = “L”, this pin must be open.)
3 |ROUTA | O_ | Reh Analog Positive Output 4 Pin (DOFAbit="H") |
ROUT4 O | Rch Analog Output 4 Pin (DOE4 bit = “L”)
54 | ROUT4- O | Rch Analog Negative Output 4 Pin (When DOE4 bit = “L”, this pin must be open.)
Test Pin
>3 | TST9 0 This pin must be open.
Test Pin
56 | TSTI0 0 This pin must be open.
Test Pin
>7 | TSTH 0 This pin must be open.
Test Pin
>8 | TSTI2 0 This pin must be open.
Test Pin
59 | TSTI3 0 This pin must be open.
Test Pin
60 | TST14 0 This pin must be open.
Test Pin
61 | TSTIS 0 This pin must be open.
Test Pin
62 | TSTI6 0 This pin must be open.
OVF1 0 Anglog Input Overﬂoyv Detect 1 P.in (Note 1)
_________________________ This pin goes to “H” if the analog input of Lch or Reh overflows. |
63 Zero Input Detect 1 Pin (Note 2)
DZF1 o When the input data of the group 1 follow total 8192 LRCK cycles with “0” input data,
this pin goes to “H”. And when RSTN bit is “0”, PMDAC bit is “0”, this pin goes to “H”.
OVF2 o Analgg Ipput Overflow .Detect 2 Pin. (Note 1)
___________________________ This pin goes to “H” if the analog input of Lch or Reh overflows. |
64 Zero Input Detect 2 Pin (Note 2)
DZF2 o When the input data of the group 2 follow total 8192 LRCK cycles with “0” input data,
this pin goes to “H”. And when RSTN bit is “0”, PMDAC bit is “0”, this pin goes to “H”.
MS1039-J-01 2009/06
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No. | Pin Name 1/0 Function
65 |LINLt | I___| Lch Analog Positive Input 1 Pin (DIE1 bit="H") |
LINI I Lch Analog Input 1 Pin (DIE1 bit = “L”)
Lch Analog Negative Input 1 Pin (When DIE1 bit = “L”, this pin must be open.)
66 | LIN1- -
(Note 3)
67 | RINI+ I | Reh Analog Positive Input 1 Pin (DIEI bit="H") |
RIN1 I | Rch Analog Input 1 Pin (DIE1 bit = “L”)
Rch Analog Negative Input 1 Pin (When DIE1 bit = “L”, this pin must be open.)
68 | RINI1- -
(Note 3)
6o |LINZH ] | Lch Analog Positive Input 2 Pin (DIE2 bit="H") |
LIN2 I Lch Analog Input 2 Pin (DIE2 bit = “L”)
Lch Analog Negative Input 2 Pin (When DIE2 bit = “L”, this pin must be open.)
70 | LIN2- -
(Note 3)
71 |[RIN2+ ] I | Reh Analog Positive Input 2 Pin (DIE2 bit ="H") |
RIN2 I | Rch Analog Input 2 Pin (DIE2 bit = “L”)
Rch Analog Negative Input 2 Pin (When DIE2 bit = “L”, this pin must be open.)
72 | RIN2- -
(Note 3)
73 |[LIN3*+ ] | Lch Analog Positive Input 3 Pin (DIE3 bit="H") |
LIN3 I Lch Analog Input 3 Pin (DIE3 bit =“L”)
Lch Analog Negative Input 3 Pin (When DIE3 bit = “L”, this pin must be open.)
74 | LIN3- -
(Note 3)
75 | VSS1 - Ground Pin, 0OV
76 | AVDDI - Analog Power Supply Pin, 3.0V~3.6V
77 | VREFHI 1 Positive Voltage Reference Input Pin, AVDDI
73 | vcom o Common Voltage Output Pin, AVDD1x1/2
Large external capacitor around 2.2pF is used to reduce power-supply noise.
79 | RIN3+ ] | Rch Analog Positive Input 3 Pin (DIE3 bit="H") |
RIN3 I | Rch Analog Input 3 Pin (DIE3 bit = “L”)
Rch Analog Negative Input 3 Pin (When DIE3 bit = “L”, this pin must be open.)
80 | RIN3- -
(Note 3)
Note 1. OVFEbit  “1” OVF pin
Note 2. OVFEbit  “0” DZF pin
Note 3. - Single-End +
Single-End Open
Note 4.
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| X RKER
(VSS1=VSS2=VSS3=VSS4 =0V; Note 5)
Parameter Symbol min max Units
Power Supplies Analog AVDD1,2 -0.3 4.2 v
Digital DVDD -0.3 2.2 A%
Output buffer TVDDI1,2 -0.3 4.2 \Y
Input Current (any pins except for supplies) 1IN - +10 mA
Analog Input Voltage VINA -0.3 AVDDI1,2+0.3 \Y
Digital Input Voltage
(TST2,M/S,PDN,XTI/MCKILRCK,BICK, VINDI -0.3 TVDD1+0.3 A%
SDTI1,SDTI12,SDTI3,SDTI4,SDTIS5,SDTIS,
DVMPD pins)
(TST1,TST3,TST4,TST5,CADO,CAD1,12C, VIND2 -0.3 TVDD2+0.3 A%
CCLK/SCL,CSN,CDTI/SDA pins)
Ambient Temperature AK4612EQ Ta -20 85 °C
(power applied) AK4612VQ Ta -40 105 °C
Storage Temperature Tstg -65 150 °C
Note 5. VSS1,VSS2,VSS3,VSS4
AVDDI1,AVDD2
| HERBESH
(VSS1=VSS2=VSS3=VSS4 =0V; Note 5)
Parameter Symbol min typ max Units
Power Supplies | Analog AVDDI1,2 3.0 33 3.6 A%
(Note 6) | Digital DVDD 1.6 1.8 2.0 A%
/O buffer 1 TVDDI1 DVDD 33 3.6 A%
(Stereo Mode & Normal Speed Mode)
I/O buffer 1 TVDDI1 3.0 33 3.6 A%
(Except Stereo Mode & Normal Speed Mode)
1/0 buffer 2 TVDD2 DVDD 3.3 3.6 \Y
Note 6. AVDD1, AVDD2, DVDD, TVDDI1, TVDD2
PDN pin = “L” PDN pin =“H”
AK4612 ON OFF
OFF
12C ON AK4612 OFF
MS1039-J-01 2009/06




AsahiKASEI

[AK4612]

T aJ %

(Ta=25°C; AVDD1=AVDD2=TVDDI1=TVDD2=3.3V, DVDD =1.8V; VSS1=VSS2=VSS3=VSS4=0V;
VREFH1=AVDDI, VREFH2=AVDD?2; fs=48kHz; BICK=64fs; Signal Frequency=1kHz; 24bit Data; Measurement
Frequency=20Hz~20kHz at 48kHz, 20Hz~40kHz at fs=96kHz, 20Hz~40kHz at fs=192kHz; unless otherwise specified)

Parameter min typ max | Units
ADC Analog Input Characteristics (single inputs)
Resolution 24 Bits
S/(N+D) fs=48kHz -1dBFS 84 92 dB

BW=20kHz -60dBFS 40

fs=96kHz -1dBFS 83 91 dB

BW=40kHz -60dBFS 37

fs=192kHz -1dBFS 91

BW=40kHz -60dBFS 37
DR (-60dBFS with A-weighted) 95 103 dB
S/N (A-weighted) 95 103 dB
Interchannel Isolation 90 110 dB
Interchannel Gain Mismatch 0.1 0.5 dB
Gain Drift 40 - ppm/°C
Input Voltage | AIN=0.65xVREFH1 1.94 2.15 2.37 Vpp
Input Resistance I 9 kQ
Power Supply Rejection (Note 7) 50 dB
ADC Analog Input Characteristics (differential inputs)
S/(N+D) fs=48kHz -1dBFS 88 97 dB

BW=20kHz -60dBFS 40 dB

fs=96kHz -1dBFS 86 94

BW=40kHz -60dBFS 37

fs=192kHz -1dBFS 94

BW=40kHz -60dBFS 37
DR (-60dBFS with A-weighted) 96 104 dB
S/N (A-weighted) 96 104 dB
Interchannel Isolation 90 110 dB
Interchannel Gain Mismatch 0.1 0.5 dB
Gain Drift 40 - ppm/°C
Input Voltage | AIN=0.65xVREFHI1 (Note 8) +1.94 +2.15 +2.37 Vpp
Input Resistance 11 13 kQ
Power Supply Rejection (Note 7) 50 dB
Common Mode Rejection Ratio (CMRR) (Note 9) 74 dB
DAC Analog Output Characteristics (single outputs)
Resolution 24 Bits
S/(N+D) fs=48kHz 0dBFS 84 94 dB

BW=20kHz -60dBFS 44

fs=96kHz 0dBFS 82 92

BW=40kHz -60dBFS 41

fs=192kHz 0dBFS 92

BW=40kHz -60dBFS 41
DR (-60dBFS with A-weighted) 97 105 dB
S/N (A-weighted) 97 105 dB
Interchannel Isolation 90 110 dB
Interchannel Gain Mismatch 0.1 0.5 dB
Gain Drift 20 - ppm/°C
Output Voltage | AOUT=0.63xVREFH?2 1.87 2.08 2.29 Vpp
Load Resistance (ACETT) 5 kQ
Load Capacitance 30 pF
Power Supply Rejection (Note 7) 50 dB
MS1039-J-01 2009/06
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AsahiKASEI [AK4612]
DAC Analog Output Characteristics (differential outputs)
S/(N+D) fs=48kHz 0dBFS 90 100 dB

BW=20kHz -60dBFS 45

fs=96kHz 0dBFS 88 98

BW=40kHz -60dBFS 42

fs=192kHz 0dBFS 98

BW=40kHz -60dBFS 42
DR (-60dBFS with A-weighted) 100 108 dB
S/N (A-weighted) 100 108 dB
Interchannel Isolation 90 110 dB
Interchannel Gain Mismatch 0 0.5 dB
Gain Drift 20 - ppm/°C
Output Voltage AOUT=0.63xVREFH2  (Note 8) +1.87 +2.15 +2.29 Vpp
Load Resistance (Note 10) 2 kQ
Load Capacitance (Note 11) 30 pF
Power Supply Rejection (Note 7) 50 dB

Note 7. VREFH1,VREFH2 +3.3V

Note 8. (LIN+)— (LIN-)  (RIN+) - (RIN-)
Note 9. VREFH1,VREFH2 +3.3V

AVDDI1, AVDD2,DVDD, TVDDI1,TVDD2

1kHz, S0mVpp

VREFH1, VREFH2
LIN+(RIN+) LIN-(RIN-)

AVDDI1,2x1/2

0.96Vpp,1kHz CMRR 0dB=-7dBFS(0.96Vpp=-7dBFS)
Note 10. AC DC 5kQ
Note 11. GND Load Capacitance 2
2
Parameter min | typ | max | Units
Power Supplies
Power Supply Current
Normal Operation (PDN pin = “H”)
AVDDI+AVDD2 fs=48kHz, 96kHz, 192kHz 76.0 125.0 mA
DVDD fs=48kHz 16.0 24.0 mA
fs=96kHz 22.0 35.0 mA
fs=192kHz 35.0 55.0 mA
TVDDI1+TVDD2 fs=48kHz 6.0 8.0 mA
fs=96kHz 7.0 9.5 mA
fs=192kHz 7.0 9.5 mA
Power-down mode
(PDN pin=“L”, DVMPD =“L") (Note 12)
AVDDI1+AVDD2+DVDD+TVDDI1+TVDD2 200 550 pHA
(PDN pin =“L”, DVMPD = “ H”) (Note 12)
AVDDI+AVDD2+DVDD+TVDDI1+TVDD?2 10 200 LA

Note 12.

VSS3 (TST1, TST3, TST4, TST5, CADO, CADI,

12C, CSN, CCLK, CDTI pins), VSS4 (TST2, M/S, MCKI, LRCK, BICK, SDTI1, SDTI2, SDTI3,

SDTI4,SDTIS, SDTI6)
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7 1 )L 3 FtE(fs=48kHz)

(Ta= Tmin ~ Tmax; AVDD1=AVDD2=3.0~ 3.6V, DVDD=1.6~ 2.0V, TVDD1=TVDD2=1.6~ 3.6V; DEM=0OFF)

Parameter | Symbol | min | typ | max | Units
ADC Digital Filter (Decimation LPF):
Passband (Note 13) +0.1dB PB 0 - 18.9 kHz
—0.2dB - 20.0 - kHz
-3.0dB - 23.0 - kHz
Stopband (Note 13) SB 28 - - kHz
Passband Ripple PR - - +0.1 dB
Stopband Attenuation SA 68 - - dB
Group Delay Distortion AGD - 0 - us
Group Delay (Note 14) GD - 16 - 1/fs
ADC Digital Filter (HPF):
Frequency Response (Note 13) | —3dB FR - 1.0 - Hz
—0.1dB - 6.5 - Hz
DAC Digital Filter (LPF):
Passband (Note 13) | £0.06dB PB 0 - 21.8 kHz
—6.0dB - 24.0 - kHz
Stopband (Note 13) SB 26.2 - - kHz
Passband Ripple PR - - +0.06 dB
Stopband Attenuation SA 54 - - dB
Group Delay Distortion AGD - 0 - Us
Group Delay (Note 14) GD - 22 - 1/fs
DAC Digital Filter + Analog Filter:
Frequency Response (Note 15) | 20kHz | FR | - | -0.1 | - | dB

7 1 L3 ¥t (fs=96kHz)

(Ta= Tmin ~ Tmax; AVDD1=AVDD2=3.0~ 3.6V, DVDD=1.6~ 2.0V, TVDD1=TVDD2=1.6~ 3.6V; DEM=0FF)

Parameter | Symbol | min | typ | max | Units
ADC Digital Filter (Decimation LPF):
Passband (Note 13) | £0.1dB PB 0 - 37.8 kHz
—0.2dB - 40.0 - kHz
—-3.0dB - 46.0 - kHz
Stopband (Note 13) SB 56 - - kHz
Passband Ripple PR - - 0.1 dB
Stopband Attenuation SA 68 - - dB
Group Delay Distortion AGD - 0 - Us
Group Delay (Note 14) GD - 16 - 1/fs
ADC Digital Filter (HPF):
Frequency Response (Note 13) | —3dB FR - 2.0 - Hz
—0.1dB - 13.0 - Hz
DAC Digital Filter (LPF):
Passband (Note 13) | £0.06dB PB 0 - 43.6 kHz
—6.0dB - 48.0 - kHz
Stopband (Note 13) SB 52.4 - - kHz
Passband Ripple PR - - +0.06 dB
Stopband Attenuation SA 54 - - dB
Group Delay Distortion AGD - 0 - us
Group Delay (Note 14) GD - 22 - 1/fs
DAC Digital Filter + Analog Filter:
Frequency Response (Note 15) | 40kHz | FR | - | -0.3 | - | dB
MS1039-J-01 2009/06
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2 1 L3 FiE(fs=192kHz)

(Ta= Tmin ~ Tmax; AVDD1=AVDD2=3.0~ 3.6V, DVDD=1.6~ 2.0V, TVDD1=TVDD2=1.6~ 3.6V; DEM=0OFF)

Parameter | Symbol | min | typ | max | Units

ADC Digital Filter (Decimation LPF):

Passband (Note 13) | £0.1dB PB 0 - 56.6 kHz
—-0.2dB - 57.0 - kHz
-3.0dB - 90.3 - kHz

Stopband (Note 13) SB 112 - - kHz

Passband Ripple PR - - 0.1 dB

Stopband Attenuation SA 70 - - dB

Group Delay Distortion AGD - 0 - us

Group Delay (Note 14) GD - 16 - 1/fs

ADC Digital Filter (HPF):

Frequency Response (Note 13) | —3dB FR - 4.0 - Hz
—0.1dB - 26.0 - Hz

DAC Digital Filter (LPF):

Passband (Note 13) | £0.06dB PB 0 - 87.0 kHz
—6.0dB - 96.0 - kHz

Stopband (Note 13) SB 104.9 - - kHz

Passband Ripple PR - - +0.06 dB

Stopband Attenuation SA 54 - - dB

Group Delay Distortion AGD - 0 - Us

Group Delay (Note 14) GD - 22 - 1/fs

DAC Digital Filter + Analog Filter:

Frequency Response (Note 15) | 80kHz | FR | - | -1 | - | dB

Note 13. fs ( ) fs=48kHz
ADC +0.1dB Passband 0.39375 x fs DAC =£0.06dB Passband 0.45412x fs
Note 14. 24bit
ADC DAC 24bit

Note 15. 1kHz

MS1039-J-01

-13 -
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DCHi%

(Ta= Tmin ~ Tmax; AVDD1=AVDD2=3.0~3.6; DVDD=1.6~2.0V; TVDD1=TVDD2=1.6~3.6V)

Parameter

Symbol

min

typ

max

Units

TVDDI1,TVDD2 £2.2V
High-Level Input Voltage
(TST2, M/S, PDN, XTI/MCKI, LRCK, BICK,
SDTII1, SDTI2, SDTI3, SDTI4, TST7, TSTS,
DVMPD pins)
(TST1,TST3,TST4,TST5,CADO,CAD1,12C,
CCLK/SCL, CSN, CDTI/SDA pins)
Low-Level Input Voltage
(TST2, M/S, PDN, XTI/MCKI, LRCK, BICK,
SDTIIL, SDTI2, SDTI3, SDTI4, TST7, TSTS,
DVMPD pins)
(TST1,TST3,TST4,TST5,CADO0,CAD1,12C,
TVDD1,TVDD2 > 2.2V
High-Level Input Voltage
(TST2, M/S, PDN, XTI/MCKI, LRCK, BICK,
SDTIIL, SDTI2, SDTI3, SDTI4, TST7, TSTS,
DVMPD pins)
(TST1,TST3,TST4,TST5,CADO,CAD1,12C,
CCLK/SCL, CSN, CDTI/SDA pins)
Low-Level Input Voltage
(TST2, M/S, PDN, XTI/MCKI, LRCK, BICK,
SDTI1, SDTI2, SDTI3, SDTI4, TST7, TSTS,
DVMPD pins)
(TST1,TST3,TST4,TST5,CADO0,CAD1,12C,
CCLK/SCL, CSN, CDTI/SDA pins)

VIH

VIH

VIH

VIL

VIL

80%TVDDI

80%TVDD2

70%TVDDI

70%TVDD?2

20%TVDDI1

20%TVDD2

30%TVDDI

30%TVDD2

High-Level Output Voltage
(SDTO1,SDTO2,SDTO3, LRCK, BICK,
MCKO pins: Iout=-100pnA)
(CDTO pin: Iout=-100pA)
(DZF1/OVF1, DZF2/OVF2 pins: ITout=-100pA)

Low-Level Output Voltage
(SDTO1,SDTO2,SDTO3, LRCK, BICK,
MCKO, CDTO, DZF1/OVF1, DZF2/OVEF?2 pins:

Iout=100pA)
Tout=3mA)
Iout=3mA)

(SDA pin, 2.0V < TVDD2 < 3.6V
(SDA pin, 1.6V < TVDD2 < 2.0V

VOH
VOH

VOL
VOL
VOL

TVDD1-0.5
TVDD2-0.5
AVDD2-0.5

0.5
0.4
20%TVDD2

<< <

<< <

Input Leakage Current

Iin

+10

MS1039-J-01
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24 YF oI

(Ta= Tmin ~ Tmax; AVDD1=AVDD2=3.0~3.6, DVDD=1.6~2.0V; TVDD1=1.6~3.6V, TVDD2=1.6~3.6V; C.=20pF;

unless otherwise specified)

-15 -

Parameter Symbol min typ max Units
Master Clock Timing
Crystal Resonator
_ Frequency | fXTAL | 11289 | | 24576 | _ MHz
MCKO Output
Frequency (TVDDI 2 3.0V) fMCK 5.6448 24.576 MHz
Duty cycle dMCK 40 50 60 %
External Clock
256fsn: fCLK 8.192 12.288 MHz
Pulse Width Low tCLKL 32 ns
Pulse Width High tCLKH 32 ns
384fsn: fCLK 12.288 18.432 MHz
Pulse Width Low tCLKL 22 ns
Pulse Width High tCLKH 22 ns
512fsn, 256fsd, 128fsq: fCLK 16.384 24.576 MHz
Pulse Width Low tCLKL 16 ns
________ PulseWidhHigh | «ClKH | 16 | | | ns
MCKO Output
Frequency fMCK 4.096 12.288 MHz
(TVDDI 2 3.0V) fMCK 12.288 24.576 MHz
Duty cycle (Note 16) dMCK 40 50 60 %
LRCK Timing (Slave mode)
Stereo mode
(TDMO bit = “0”, TDM1 bit = “0”)
Normal Speed Mode fsn 32 48 kHz
Double Speed Mode fsd 64 96 kHz
Quad Speed Mode fsq 128 192 kHz
Duty Cycle Duty 45 55 %
TDMS512 mode (Note 17)
(TDMO bit = “0”, TDM1 bit = “1”)
LRCK frequency fsn 32 48 kHz
“H” time tLRH 1/512fs ns
“L” time tLRL 1/512fs ns
TDM256 mode (Note 18)
(TDMO bit = “1”, TDM1 bit = “0”)
LRCK frequency fsd 64 96 kHz
“H” time tLRH 1/256fs ns
“L” time tLRL 1/256fs ns
TDM128 mode (Note 19)
(TDMO bit = “1”, TDM1 bit = “1”)
LRCK frequency fsq 128 192 kHz
“H” time tLRH 1/128fs ns
“L” time tLRL 1/128fs ns
MS1039-J-01 2009/06
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Parameter Symbol min typ max | Units

LRCK Timing (Master Mode)

Stereo mode
(TDMO bit = “0”, TDM1 bit = “0”)

Normal Speed Mode fsn 32 48 kHz

Double Speed Mode fsd 64 96 kHz

Quad Speed Mode fsq 128 192 kHz
Duty Cycle dLRK - 50 - %
TDMS512 mode (Note 17)

(TDMO bit = “0”, TDM1 bit = “1”)

LRCK frequency fsn 32 48 kHz
“H” time (Note 20) tLRH 1/16fs ns
TDM256 mode (Note 18)

(TDMO bit = “1”, TDM1 bit = “0”)

LRCK frequency fsd 64 96 kHz
“H” time (Note 20) tLRH 1/8fs ns
TDM128 mode (Note 19)

(TDMO bit = “1”, TDM1 bit = “1”)
LRCK frequency fsq 128 192 kHz
“H” time (Note 20) tLRH 1/4fs ns

Note 16. DIV bit = “0”

Note 17. Normal Speed mode Master mode Master clock  512fs
Note 18. Double Speed mode

Note 19. Quad Speed mode

Note 20. I’S “L” time

MS1039-J-01 2009/06
-16-
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Parameter Symbol min typ max Units
Audio Interface Timing (Slave mode)
Stereo mode (TDMO bit = “0”, TDM1 bit=%0) | | | | [

(TVDD1=1.6V~3.6V)

BICK Period tBCK 324 ns
BICK Pulse Width Low tBCKL 130 ns

Pulse Width High tBCKH 130 ns
LRCK Edge to BICK “1” (Note 21) tLRB 20 ns
BICK “T to LRCK Edge (Note 21) tBLR 20 ns
LRCK to SDTO(MSB) (Except I’S mode) tLRS 80 ns
BICK “4” to SDTO tBSD 80 ns
SDTI Hold Time tSDH 50 ns

_SDTISetup Time | tSDS | . 0 ns____

(TVDD1=3.0V~3.6V)

BICK Period tBCK 81 ns
BICK Pulse Width Low tBCKL 33 ns

Pulse Width High tBCKH 33 ns
LRCK Edge to BICK “1” (Note 21) tLRB 23 ns
BICK “T to LRCK Edge (Note 21) tBLR 23 ns
LRCK to SDTO(MSB) (Except I’S mode) tLRS 23 ns
BICK “4” to SDTO tBSD 23 ns
SDTI Hold Time tSDH 10 ns
SDTI Setup Time tSDS 10 ns

TDMS512 mode (Note 17)

(TDMO bit = “0”, TDM1 bit = “1”)

(TVDD1=3.0V~3.6V) ns
BICK Period tBCK 40 ns
BICK Pulse Width Low tBCKL 16 ns

Pulse Width High tBCKH 16 ns
LRCK Edge to BICK “1 (Note 21) tLRB 10 ns
BICK “T” to LRCK Edge (Note 21) tBLR 10 ns
SDTO Setup time BICK “T” tBSS 6 ns
SDTO Hold time BICK “T” tBSH 5 ns
SDTI Hold Time tSDH 10 ns
SDTI Setup Time tSDS 10 ns

TDM256 mode (Note 18)

(TDMO bit = “1”, TDM1 bit = “0”)

(TVDD1=3.0V~3.6V)

BICK Period tBCK 40 ns
BICK Pulse Width Low tBCKL 16 ns

Pulse Width High tBCKH 16 ns
LRCK Edge to BICK “1” (Note 21) tLRB 10 ns
BICK “T to LRCK Edge (Note 21) tBLR 10 ns
SDTO Setup time BICK “T” tBSS 6 ns
SDTO Hold time BICK “T” tBSH 5 ns
SDTI Hold Time tSDH 10 ns
SDTI Setup Time tSDS 10 ns

TDM128 mode (Note 19)

(TDMO bit = “1”, TDM1 bit = “1”)

(TVDD1=3.0V~3.6V)

BICK Period tBCK 40 ns
BICK Pulse Width Low tBCKL 16 ns

Pulse Width High tBCKH 16 ns
LRCK Edge to BICK “1” (Note 21) tLRB 10 ns
BICK “T to LRCK Edge (Note 21) tBLR 10 ns
SDTO Setup time BICK “T” tBSS 6 ns
SDTO Hold time BICK “T” tBSH 5 ns
SDTI Hold Time tSDH 10 ns
SDTI Setup Time tSDS 10 ns

MS1039-J-01 2009/06
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Parameter Symbol min typ max Units
Audio Interface Timing (Master mode)
Stereo mode (TDMO bit =“0”, TDM1 bit=%07) | | [ | |
(TVDDI1=1.6V~3.6V)
BICK Frequency fBCK - 64fs - Hz
BICK Duty dBCK - 50 - %
BICK “!” to LRCK tMBLR —40 - 40 ns
BICK “4” to SDTO tBSD -70 - 70 ns
SDTI Hold Time tSDH 50 - - ns
SDTISetwp Time | DS | ... 50 | S ns
(TVDD1=3.0V~3.6V)
BICK Frequency fBCK - 64fs - Hz
BICK Duty dBCK - 50 - %
BICK “}” to LRCK tMBLR -23 - 23 ns
BICK “J” to SDTO tBSD -23 - 23 ns
SDTI Hold Time tSDH 10 - - ns
SDTI Setup Time tSDS 10 - - ns
TDM512 mode (Note 17)
(TDMO bit = «“0”, TDM1 bit = “1”)
(TVDD1=3.0V~3.6V)
BICK Frequency 2133%1; i > lsf)fs i I(){/OZ
BICK Duty tMBLR |  -10 10 ns
BICK “” to LRCK (BSS 6 ) ) s
SDTO Setup time BICK “1” {BSH 5 i i s
SDTO Hold time BICK 71 {SDH 10 i i ns
SDTI Hold Time tSDS 10 _ _ ns
SDTI Setup Time
TDM256 mode (Note 18)
(TDMO bit = “1”, TDM1 bit = «“0”)
(TVDD1=3.0V~3.6V)
BICK Frequency gi);(g; i 255ng ] Io{/f
BICK Duty MBLR | -10 - 10 ns
BICK “J” to LRCK BSS 6 ] ) s
SDTO Setup time BICK “1” (BSH 5 i i s
SDTO Hold time BICK 1~ (SDH 10 ] ) ns
SDTI Hold Time tSDS 10 _ - ns
SDTI Setup Time
TDM128 mode (Note 19)
(TDMO bit = “1”, TDM1 bit = “1”)
(TVDD1=3.0V~3.6V)
BICK Frequency wex || e | ]
uty
BICK “J” to LRCK sl B - 10 ns
SDTO Setup time BICK “1” (BSH 5 : : Ez
SDTO Hold time BICK 71 {SDH 10 ) _ ns
SDTI Hold Time tSDS 10 B B ns
SDTI Setup Time
Note 21. LRCK BICK
MS1039-J-01 2009/06
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Parameter Symbol min typ max Units

Control Interface Timing (4-wire Serial mode):
CCLK Period tCCK 200 ns
CCLK Pulse Width Low tCCKL 80 ns

Pulse Width High tCCKH 80 ns

CDTI Setup Time tCDS 40 ns
CDTI Hold Time tCDH 40 ns
CSN “H” Time tCSW 150 ns
CSN Edge to CCLK “1” tCSS 50 ns
CCLK “T” to CSN Edge tCSH 50 ns
CDTO Delay tDCD 50 ns
CSN “1” to CDTO Hi-Z tCCZ 70 ns

Control Interface Timing (IC Bus mode):
SCL Clock Frequency fSCL - 400 kHz
Bus Free Time Between Transmissions tBUF 1.3 - us
Start Condition Hold Time (prior to first clock pulse) tHD:STA 0.6 - us
Clock Low Time tLOW 1.3 - us
Clock High Time tHIGH 0.6 - us
Setup Time for Repeated Start Condition tSU:STA 0.6 - us
SDA Hold Time from SCL Falling (Note 22) tHD:DAT 0 - us
SDA Setup Time from SCL Rising tSU:DAT 0.1 - us
Rise Time of Both SDA and SCL Lines tR - 1.0 us
Fall Time of Both SDA and SCL Lines tF - 0.3 us
Setup Time for Stop Condition tSU:STO 0.6 - us
Pulse Width of Spike Noise Suppressed by Input Filter tSP 0 50 ns
Capacitive load on bus Cb - 400 pF

Power-down & Reset Timing
PDN Pulse Width (Note 23) tPD 150 ns
PDN “1” to SDTO valid (Note 24) tPDV 518 1/fs

Note 22. 300ns(SCL )

Note 23. PDN pin “L”

Note 24. PDN pin LRCK

Note 25. I°C  Philips Semiconductors

MS1039-J-01 2009/06
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MCKI

BICK

MCKI

BICK

MS1039-J-01

1/fCLK

tCLKL

tdLRKH

tdLRKL

A

Duty

&
|‘ rl |‘

Figure 3.

1/fCLK

= tdLRKH (or tdLRKL) x fs x 100

(TDM1/0 bits = “00” & Slave mode)

tCLKL

tLRL

A

tBCK

'y

<&
|‘ Vl |‘

Figure 4.

(TDM1/0 bits = “00”
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1/fCLK

le
<

MCKI

tCLKH

A

»
rl |‘

1/fMCK

tdMCKH

A 4

1/fs

tdLRKH

1BCK

tdBCKH

Figure 5.

1/fCLK

l€
<

MCKI

tCLKH

A

» |
rl |‘

1/fMCK

tdMCKH

A
A\ 4
A

1/BCK

tdBCKH

Figure 6.

MS1039-J-01

tICLKL
---- 50%TVvDD1
tdMCKL o dMck
= tdMCKH (or tdMCKL) x fMCK x 100
---- 50%TVvVDD1
tdLRKL | dLRK
= tdLRKH (or tdLRKL) x fs x 100
50%TVDD1
tdBCKL
» dBCK
= tdBCKH (or tdBCKL) x fBCLK x 100
(TDM1/0 bits = “00” & Master mode)
tCLKL |
---- 50%TVDD1
tdMCKL »| dMCK
= tdMCKH (or tdMCKL) x fMCK x 100
---- 50%TVvDD1
50%TVDD1
tdBCKL 5| dBCK
= tdBCKH (or tdBCKL) x fBCLK x 100
(TDM1/0 bits = “00” & Master mode)

-21 -
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SDTI

Figure 7.

LRCK

BICK

SDTO

SDTI

Figure 8.

MS1039-J-01

[AK4612]

tSDH

A

(TDM1/0 bits = “00” & Slave mode)

2009/06
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LRCK 50%TVDD1
BICK 50%TVDD1
SDTO  =---mmmmmmmmmmmmm e >< ...... 509%TVDD1
tSDH |
somi T T e VIH
——————————————————————————————————————————————————————————— vIL
Figure 9. (TDM1/0 bits = “00” & Master mode)
LRCK 50%TVDD1
BICK 50%TVDD1
. tBSS | {BSH 9
SDTO  m===m==mmmmmmmmmmmem e Y e e * -------------- 50%TVDD1
tSDH |
somi X T e VI
----------------------------------------------------------- VIL
Figure 10. (TDM1/0 bits = “00” & Master mode)
MS1039-J-01 2009/06
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————————————————————————————————————————————————————————————————————————————————————————————————————————————— VIH
CSN

————————————————————————————————————————————————————————————————————————————————————————————————————————————— VIL

{CCKL  tCCKH
CCLK
{CDS lap| l4p! tCDH
AN\ S —— VIH
CDTI RIW
WA AN — VIL
Hi-Z
CDTO
Figure 11. WRITE 4 )

CSN
CCLK

—————————————————————————————————————————————————————————————————————————————————————————————————————————— VIH
CDTI D2 D1 DO

—————————————————————————————————————————————————————————————————————————————————————————————————————————— VIL
CDTO Hi-Z

Figure 12. WRITE 4 )
MS1039-J-01 2009/06
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CSN

CCLK

CDTI

Hi-Z
D6 ---- 50%TVDD2

CDTO

Figure 13. READ 1

CSN

CCLK

************************************************************************************************************** VIH
CDTI

—————————————————————————————————————————————————————————————————————————————————————————————————————————————— VIL

. tCCZ
Hi-Z
——————————— 50%TVDD2
Figure 14. READ 2
MS1039-J-01 2009/06
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/

Figure 15. I°C

tPD

VIH

PDN

VIL

tPDV

SDTO ______________________________________-------___----7______-_---------- 50%TVDD1

Figure 16.

2009/06

MS1039-J-01
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| B {E BB |
mRTLYOYY
AK4612 MCLK Clock X’tal (Figure 17, Figure
18)
MCLK, LRCK, BICK MCLK LRCK
MCLK DFS1-0 bit (Manual
Setting Mode) (Auto Setting Mode) 2 Manual Setting Mode
(ACKS bit =“0": Default) DFS1-0 bit (Table 1) MCLK
(Table 3, Table 4, Table 5) Auto
Setting Mode (ACKS bit=“1") MCLK (Table 6)
(Table 7) DFS1-0 bit
MCLK CKS1-0 bit (Table 2)
DFS1-0 bit (Table 1) CKS1-0, DFS1-0 bit BICK LRCK
ON (PDN pin=“T") MCLK
(PDN pin = “H”) ON (PDN pin =“T) MCLK, LRCK
DFSI DFS0 Sampling Speed Mode (fs)
0 0 Normal Speed Mode 32kHz~48kHz (default)
0 | Double Speed Mode 64kHz~96kHz
1 0 Quad Speed Mode 128kHz~192kHz
1 1 N/A -
(N/A: Not available)
Table 1. (Manual Setting Mode)
CKS1 CKSO0 Normal Speed | Double Speed Quad Speed
Mode Mode Mode
0 0 256fs 256fs 128fs
0 1 384fs 256fs 128fs
1 0 512fs 256fs 128fs (default)
1 1 512fs 256fs 128fs
Table 2. (Master Mode)
LRCK MCLK (MHz) BICK (MHz)
fs 256fs 384fs 512fs 64fs
32.0kHz 8.1920 12.2880 16.3840 2.0480
44.1kHz 11.2896 16.9344 22.5792 2.8224
48.0kHz 12.2880 18.4320 24.5760 3.0720
Table 3. (Normal Speed Mode @Manual Setting Mode)
MS1039-J-01 2009/06
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LRCK MCLK (MHz) BICK (MHz)
fs 256fs 641s
88.2kHz 22.5792 5.6448
96.0kHz 24.5760 6.1440
Table 4. (Double Speed Mode @Manual Setting Mode)
LRCK MCLK (MHz) BICK (MHz)
fs 128fs 64fs
176.4kHz 22.5792 11.2896
192.0kHz 24.5760 12.2880
Table 5. (Quad Speed Mode @Manual Setting Mode)
MCLK Sampling Speed Mode
512fs Normal Speed Mode
256fs Double Speed Mode
128fs Quad Speed Mode
Table 6. (Auto Setting Mode)
LRCK MCLK (MHz) Sampling
fs 128fs 256fs 512fs Speed Mode
32.0kHz - - 16.3840
44.1kHz - - 22.5792 Non&aédsepeed
48.0kHz - - 24.5760
88.2kHz - 22.5792 - Double Speed
96.0kHz - 24.5760 - Mode
176.4kHz 22.5792 - - Quad Speed
192.0kHz 24.5760 - - Mode
Table 7. (Auto Setting Mode)
MS1039-J-01

-28 -

[AK4612]

2009/06



AsahiKASEI [AK4612]

m7AYHYY—R
AK4612 XTI pin

1)

XTIJ ‘
External Clock
AK4612
XTO
Figure 17.
Note. TVDDI1
2) X’tal
XTI‘
ul [ ]
- T ‘ AK4612
XTOT
Figure 18. X’tal
Note: (Typ.10pF)
TVDD1=3.0~3.6V
MS1039-J-01 2009/06
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m Differential / Single-End AAEIYE X

AK4612 DIEI1-3 bit “17 Differential (Figure 19) “0” Single-End (Figure 20)
Differential VCOM
Single-end L/RIN1-3- pin L/RIN1-3 pin

Single-end L/RIN1-3-pin  Open AK4612 Differential

Single-End
AK4612 AK4612
LURIN+ 1 L PF LRIN (5 LPF
SCF SCF
LURIN- O—— LPF L/RIN- Q
(Open)

Figure 19. Differential Input (DIE1-3 bit = “1”) Figure 20. Single-end Input (DIE1-3 bit = “0”)

m Differential / Single-End HAYIY & X

AK4612 DOE 1-4bit  “1” Differential (Figure 21) “0” Single-End (Figure 22)

Single-end L/ROUT1-4- pin VCOM Single-end
L/ROUT1-4-pin  Open Single-end (SCF)

(CTF) AX ( )
Differential (SCF)
(CTF) LPF
AK4612 AK4612
O L/ROUT+ LPF O L/ROUT
—L Diff J
SCF SCF o
Single
D L/ROUT- J O URoUT-
(Open)
Figure 21. Differential Output (DOE1-4 bit = “1”’) Figure 22. Single-end Output (DOE1-4 bit = “0”)
2009/06

MS1039-J-01
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BTAIVIFVRITAILE
IIR 3 (32kHz, 44.1kHz, 48kHz) (50/15ps
Double Speed Mode Quad Speed Mode OFF
DACI(SDTI1), DAC2(SDTI2), DAC3(SDTI3), DAC4(SDTI4)
Mode Sampling Speed Mode DEMI11 DEM10 DEM
(DEM61-21) | (DEM60-20)
0 Normal Speed Mode 0 0 44.1kHz
1 Normal Speed Mode 0 1 OFF (default)
2 Normal Speed Mode 1 0 48kHz
3 Normal Speed Mode 1 1 32kHz
Table 8.
T4 DB ILHPF
ADC DC HPF HPF fc fs=48kHz 1.0Hz
fs
BYREF/0vIHA
AK4612 DIV bit “1” 1/2 MCKO pin
(Table 9)
DIV MCKO
0 XTIx1 | (default)
1 XTI x1/2
Table 9.
BYREZE—FERL—TE—F
M/S pin “H”
(M/S pin="“H") LRCK, BICK pin (M/S pin
=“L") LRCK , BICK pin LRCK, BICK pin  Table 10
PDN pin M/S pin LRCK pin BICK pin
L Input Input
L
H “L” “L”
H L Input Input
H Output Output
Table 10. LRCK, BICK pin
MS1039-J-01 2009/06

-31-



AsahiKASEI [AK4612]

BF—FAFA VB TI—RT+—T v }
(1) Stereo Mode

TDM1-0 bit =“00” 10 (Table 11) DIF2-0 bit
MSB 2’s SDTO1-3 BICK
SDTI1-4 BICK

SDTI pin mode3/4/8/9/13/14/18/19/23/24/28/29/33/34/38/39 16 ~20 bit
LSB ‘40,7
Mode | M/ | TDM1 | TDMo | DIF2 | DIF1 | DIF0 | SDTO1-3 |  SDTII-4 LRCI?/O BICK =
24bit, Left | 16bit, Right
0 0 0 0 0 0 0 ustified fustified H/L I > 32fs I
24bit, Left | 20bit, Right
1 0 0 0 0 0 1 fustified ustified H/L I > 48fs I
24bit, Left | 24bit, Right
2 0 0 0 0 1 0 ustified ustified H/L I > 48fs I
24bit, Left | 24bit, Left
3 0 0 0 0 1 1 justified iustified H/L I > 48fs I
4 0 0 0 1 0 0 24bit, IS 24bit, I*S L/H I > 48fs I (default)
24bit, Left | 16bit, Right
5 1 0 0 0 0 0 fustified iustified H/L 0 64fs 0
24bit, Left | 20bit, Right
6 1 0 0 0 0 1 fustified iustified H/L o} 64fs 0
24bit, Left | 24bit, Right
7 1 0 0 0 1 0 fustified fustified H/L 0 64fs 0
24bit, Left | 24bit, Left
8 1 0 0 0 1 1 justified iustified H/L 0 64fs 0
9 1 0 0 1 0 0 24bit, IS 24bit, IS L/H 0 64fs 0
Table 11. (Stereo mode)
Note. Stereo mode Normal Speed Mode TVDD1 1.6V 3.6V
Double Speed Mode, Quad Speed Mode TVDD1 3.0V 3.6V
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(2) TDM Mode

TDMI1-0 bit = “01” TDM I/F 5
DIF2-0 bit MSB 2’s SDTO1/2
BICK SDTI1/2/3 BICK
TDM512 Mode(fs=48kHz) TDM1-0 bit =“01” (Table 12) SDTOI pin ADC(6ch)
SDTO2/3 pin=*“L” SDTII pin DAC(8ch) SDTI2-4 pin
BICK 512fs LRCK “H” “L” 1/512fs(min)
TDM256 Mode (fs=96kHz) TDM1-0 bit =10 (Table 13) SDTOI pin ADC(6ch)
SDTO2/3 pin = “L” SDTI1 pin DAC(8ch: L1, R1, L2, R2, L3, R3, L4, R4) 8ch
SDTI2-4 pin BICK 256fs LRCK “H” “L”
1/256fs(min)
TDM128 Mode (fs=192kHz) TDMI1-0 bit="11" (Table 14) SDTOI pin ADC(4ch: L1,R1,L2,
R2) SDTO2 pin  ADC(2ch: L3, R3) SDTO3 pin = “L”
SDTIl pin  DAC(4ch; L1,R1,L2,R2) SDTI2pin  DAC(4ch:L3,R3,L4,R4)  8ch
SDTI3-4pin BICK 128fs LRCK “H” “r” 1/128fs(min)
Mode | M/S | TDM1 | TDMO | DIF2 | DIF1 | DIF0 | SDTO1-3 | SDTII-4 LRCI?/O BICK —
24bit, Left | 16bit, Right
10 0 0 1 0 0 0 ustified iustified T I 512fs I
24bit, Left | 20bit, Right
11 0 0 1 0 0 1 ustified justified 0 I 512fs I
24bit, Left | 24bit, Right
12 0 0 1 0 1 0 ustified justified 0 I 512fs I
24bit, Left | 24bit, Left
13 0 0 1 0 1 1 ustified ustified T I 512fs I
14 0 0 1 1 0 0 24bit, IS 24bit, I’S d I 512fs I
24bit, Left | 16bit, Right
15 1 0 1 0 0 0 ustified iustified T 0 512fs 0
24bit, Left | 20bit, Right
16 1 0 1 0 0 1 ustified justified 0 0 512fs 0
24bit, Left | 24bit, Right
17 1 0 1 0 1 0 ustified justified 0 0 512fs 0
24bit, Left | 24bit, Left
18 1 0 1 0 1 1 ustified ustified T 0 512fs 0
19 1 0 1 1 0 0 24bit, IS 24bit, I’S d 0 512fs 0
Table 12. (TDM512 mode)
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Mode | M/s | TDM1 | TDMO | DIF2 | DIFI | DIFO | SDTO1-3 |  SDTII-4 LRCI; . BICK =
24bit, Left | 16bit, Right
20 0 1 0 0 0 0 ustified iustified T I 256fs I
24bit, Left | 20bit, Right
21 0 1 0 0 0 1 ustified justified T I 256fs I
24bit, Left | 24bit, Right
22 0 1 0 0 1 0 ustified justified 0 I 256fs I
24bit, Left | 24bit, Left
23 0 1 0 0 1 1 ustified ustified T I 256fs I
24 0 1 0 1 0 0 24bit, IS 24bit, I’S d I 256fs I
24bit, Left | 16bit, Right
25 1 1 0 0 0 0 ustified iustified T 0 256fs 0
24bit, Left | 20bit, Right
26 1 1 0 0 0 1 ustified justified 0 0 256fs 0
24bit, Left | 24bit, Right
27 1 1 0 0 1 0 ustified justified 0 0 256fs 0)
24bit, Left | 24bit, Left
28 1 1 0 0 1 1 ustified ustified T 0 256fs 0
29 1 1 0 1 0 0 24bit, IS 24bit, I’S d 0 256fs 0
Table 13. (TDM256 mode)
Mode | M/s | TDM1 | TDMo | DIF2 | DIFI | DIFO | SDTO1-3 |  SDTII-4 LRCI?/O BICK =
24bit, Left | 16bit, Right
30 0 1 1 0 0 0 ustified justified 0 I 128fs I
24bit, Left | 20bit, Right
31 0 1 1 0 0 1 ustified iustified T I 128fs I
24bit, Left | 24bit, Right
32 0 1 1 0 1 0 justified ustified T I 128fs I
24bit, Left | 24bit, Left
33 0 1 1 0 1 1 ustified justified 0 I 128fs 1
34 0 1 1 1 0 0 24bit, 1°S 24bit, I’S N I 128fs I
24bit, Left | 16bit, Right
35 1 1 1 0 0 0 ustified justified 0 0 128fs 0)
24bit, Left | 20bit, Right
36 1 1 1 0 0 1 ustified justified 0 0 128fs 0
24bit, Left | 24bit, Right
37 1 1 1 0 1 0 justified ustified T 0 128fs 0
24bit, Left | 24bit, Left
38 1 1 1 0 1 1 ustified justified 0 0 128fs 0
39 1 1 1 1 0 0 24bit, 1°S 24bit, I’S |’ 0 128fs 0
Table 14. (TDM128 mode)
Note. TDM mode TVDD1 3.0V 3.6V
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LRCK | | [
(I) 1 2 % 16 17 18% 24 25% 31 lIJ 1 2 % 16 17 187 24 25 %/ 31 (IJ 1
- | - - - -
BICK(64fs) % % % | % % % |
/ | | . ] /
SDTO(0) 23|22|/| |7|6|% 0 % 23|22|/| |7|6|§ 0 % .;r
SDTI(i) Don't Care |15|14| |8 |7|/|1|o Don’t Care |15|14|/|8 |7|ﬁl|0
! SDTO-23:MSB, 0:LSB; SDTI 15: MSB _0:LSB ! !
:4— Lch Data h) Rch Data _—>
Figure 23. Mode 0/5 (Stereo Mode)
LRCK | [
12 13 14/ 24 25% 31 l‘) 2 % 12 13 14% 24 25 7 31 6 1
/ / / ! / / / 1
el 1] Bng, ol
SDTO(0) 23|22|%| |11|10|% 0 % 23|22|%|12|11|10|/ % |E|‘
SDTI(i) Don't Care |19|18|/|8 |7|/|1|o Don't Care |19|18|/|8 |7|€1|0
! SDTO-23:MSB, 0:LSB; SDTI 19: MSB L 0:LSB_ ! .
:4— Lch Data ; Rch Data —>
Figure 24. Mode 1/6 (Stereo Mode)
LRCK | [
9 10 24 25 31 : / 24 25/ 31 6 1
q | | WA i B =R
BICK(64fs) % % % % % % |
. /4—| % / ol |
SDTO(0) 23|22|/| |15|14| % 23|22|/| |15|14| % Zr
- / . % | -
SDTI(i) Don't Care |23|22|/|8 |7|%|1|0 Don't Care |23|22|/|8 |7|€1|0
| 23:MSB, 0:LSB : :
:4— Lch Data > Rch Data —»
Figure 25. Mode 2/7 (Stereo Mode)
LRCK [
1 21 22 23 24 / 28 29 30 31 0 1 / 22 23 24 % 28 29 30 31 0 1
- - .
BICK(64fs) —|_|_|_|_|/ % % %
SDTO(0) 23|22|/|2|1|o| 23|22|/|2|1|0| ;r
_ / / '
SDTI() 23|22| |2|1|o| Don't Care 23|22|/|2|1|0| Don't Care 23|

1 23:MSB, 0 LSB
———

Lch Data

Figure 26. Mode 3/8
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LRCK _I [ |

3 //22 23 24 25 / 29 30 31 0 1 3 //22 23 24 25 / 29 30 31 ©0 1
- - - -
BICK(64fs) é/ % % %
SDTO(O) 23|22|/|2|1|0| I23|22|%| |1|0| !_
| / |
SDTI() % 2 | 1 | 0 | Don't Care 23|22 %/ 2 | 1 | 0 | Don't Care

1 23:MSB, 0:LSB ! !
'4— Lch Data —>t— Rch Data —p

Figure 27. Mode 4/9 (Stereo Mode)
e 512BICK -
LRCK(Mode15) [
LRCK(Mode:LO)i | | ﬂ:l

soros0 [ITERfIrm un v b =

'
] 1

:32 BICK:32 BICK:32 BICK:32 BICK:32 BICK :32 BICK: :
1

!

1

!

BlCK(slzfs)Wﬂlf[]ﬂf[lf[ ]ﬂf[lf[]ﬂf[]f[lﬂf[lf[]ﬂf[lﬂlﬂf[ ]f[]fﬁ—]};]fﬂ'l};]ﬂf[]f[]ﬂf[]f[]ﬂf[lf[]ﬂf[ lf[]f

) ] ] 1 ] 1 )
) ] 1 ] 1
somin() -l L} CET L) G0 G G [ COT LG0T I} GET I LT I o
bl JeRL e 12 U R2 L 13 S R3 U 14 S R4
32 BICK 32 BICK 32 BICK 32 BICK 32 BICK 32 BICK 32 BICK 32 BICK 32 BICK 32 BlCK 32 BICK 32 BICK 32 BICK 32 BICK 32 BICK 32 BICK
Figure 28. Mode 10/15 Timing (TDM512 Mode)
' 512BICK !
LRCK(ModelG)-I, !_
) 1
LRCK(Modell)i | L0

SDTO1(0) JZHEI_EHI_I ITITI I'ITI_I f?I'I'I_I !'ZI'I'I‘I -

'32 BICK'32 BICK'32 BICK'32 BICK'32 BICK '32 BICK'
)
'

BICK(SlZfs)M]f[]ﬂf[lf[ ]ﬂf[lf[]ﬂf[lf[lﬂf[lf[]ﬂf[lf[]ﬂf[lf[ ]f[]fﬂ_]}?lfﬂ_l};]ﬂf[]f[lﬂf[]f[lﬂf[lf[]ﬂf[]f[]ﬂf[lf[lﬂf[]ﬁ]f

SDTIL() MMMMMMM Il [J

WLl bRl S 12 U R2 .13 . R3 .14 4. R4 e e o

32 BICK 32 BICK 32 BICK 32 BICK 32 BICK 32 BlCK 32 BICK 32 BICK 32 BICK 32 BICK 32 BICK 32 BICK 32 BICK 32 BICK 32 BICK 32 BIC

Figure 29. Mode 11/16 Timing (TDM512 Mode)

' 512BICK o
LRCK(Mode17) [
LRCK(ModelZ)f | 1£0

B|c|<(512fs)1ﬂf[]f[]flf[lf[ ]fo[lf[]ﬂf[]f[]flf[lf[]ﬂf[lﬂ]ﬂf[]f[ T, Y B TR T LAVAT AT, T T, VAT AT VAT AT, AT AT AT I I

SDTO1(0) J;E[ELIZHH Peeietelseetente AR A LA N N NN N N
: Rl J 12 U R2 13 I R3.! H ' H : , : i : H '
'32 BICK'32 BICK'32 BICK'32 BICK'32 BICK '32 BICK' : : : : : : : : : :

SDTIL() ;mdm&mﬂm&mmﬂmmﬁ S SRS SR N S S S 5
WLl U Rl U 12 G R2 .13 . R3 14 4. R4 e ' e J e . e J
32 BICK 32 BICK 32 BICK 32 BICK 32 BICK 32 BICK 32 BICK 32 BICK 32 BICK 32 BlCK 32 BICK 32 BICK 32 BICK 32 BICK 32 BICK 32 BIC}Z

Figure 30. Mode 12/17 Timing (TDM512 Mode)
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512BICK »

LRCK(ModelB)-| !_

LRCK(Mode13)f | 1f T

1 1 1 ] 1 1 1 1
] 1 1 1 1 1 ] 1 1 1 1 1 1 1 1
1 ] 1 ] 1 ] ] 1 1
SDTO1(0) JZIZELEIII‘I |'ITI'I ITJIZI i‘I‘I’l‘I |'ITI?I A S S S S S S S = 2
'32 B|CK'32 B|CK'32 B|CK'32 B|CK'32 BlCKI32 B|CKI i i i E E E i i E
I
] 1 ] } ] |

B.CK(slzfsﬂ:ﬂﬂlf[;ﬂf[Lf[;]ﬂf[prﬂf[lfglﬂf[@MH{MMMHMEWEMMMMMHMMMHMW

sornn (I rrrr| rrrr| mummmla

WLl U R 13 U R3 M. 14 4. R4S e e o e o

1
32 BICK 32 BICK 32 BICK 32 BICK 32 BICK 32 BICK 32 BICK 32 BICK 32 BICK 32 BICK 32 BICK 32 BICK 32 BICK 32 BICK 32 BICK 32 BICK

Figure 31. Mode 13/18 Timing (TDM512 Mode)

] 512BICK :
LRCK(Mode19) | L
LRCK(Mode14)U [0

BICK(SlZfS)M]f[]ﬂf[]ﬂ: ]ﬂf[lf[]ﬂf[]f[]f|f[HFMH[MHFMHWHFWEEMHMHFMHFMHMMMHM

SDTO1(0) JJZ[ITI'I_I'ITI'I_I'ITI'ITIZI'ITEI'EH?IE i ! i ! ! i ! ! ! i|—|
ll MRl J 12 G . R2 .\ 13 . R3 ) ' | ' ' ' i , i i i
'32 BICK'32 BICK'32 BICK'32 BICK'32 BICK'32 BICK' ! ! ! ' ! H ' H : ,

SDTILO ﬂMMMMMMmm R S S S S S S_——-

wll U e R1 <R2 . <R3 14 S R4S e e o e "
32 BICK 32 BICK 32 BICK 32 BICK 32 BICK 32 BICK 32 BICK 32 BICK 32 BICK 32 BICK 32 BICK 32 BICK 32 BICK 32 BICK 32 BICK 32 BIC

¥

Figure 32. Mode 14/19 Timing (TDM512 Mode)

256 BICK !

LRCK (Mode25) .| | |_
LRCK (Mode20) | (T T T f T

BICK(256fs) Mmmﬂm::mﬂmmﬂmmﬂmmﬂm]ﬂﬂmmﬂm]f
SDTO1(0) H]_HE IZIZH_I 2280 ME AT i

R1 L2 1+ R2 L3 : R3

32 BICK | 32 BICK ' 32 BICK ' 32 BICK ' 32 BICK 1 32 BICK

SDTll(I) 15|14 : 1514 :I 15|14 : 15|14 : 15|14 : 15|14 : 15|14 : 15|14
i ‘L R1 j‘ L2 jA R2 j‘ 13 1 R3 1 L4 1 R4
" 32BICK | 32BICK | 32BICK | 32BICK | 32BICK . 32BICK . 32BICK . 32BICK
Figure 33. Mode 20/25 Timing (TDM256 Mode)
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: 256 BICK

LRCK (Mode26) _| |

LRCK (Mode21) ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||\
BICK(256fs) MMMN;IMMMMMNMMMMMNH
SDTO1(0) JEIELE ] T BET Bl B T FR T [ T i

1 R1 L2 R2 1 L3 : R3 :
I

L

3ZBICK ' 32 BICK ' 32 BICK ' 32 BICK ' 32 BICK | 32 BICK

19|18 : 19|18 :' 19|18 : 19|18 : 19|18 : 19|18 : 19|18 : 19|18 ]_l

SDTIL()
“32BIcK ! “a2BicK ! “S2Bick . “2BIcK ! “32BIcK . 32BICK | 32BICK 32 BICK=
Figure 34. Mode 21/26 Timing (TDM256 Mode)
: 256 BICK K
LRCK (Mode27) _| | f_

LRCK (Mode22) 1 I ey

BICK(256fs) M]ﬂM]ﬂiiM]ﬂM]ﬂM]ﬂmﬂ]ﬂ]ﬂﬂ]ﬂ]ﬂﬂmH
SDTO1(0) HME IZ!E HE IZ!E 2 To] i

R2 L3 : R3
SZBICK ' 32 BICK ' 32 BICK ' 32 BICK ' 32 BICK | 32 BICK

SDTIl(l) 23|22 : 23|22 :' 23|22 : 23|22 : 23|22 : 23|22 : 23|22 : 23|22 n

“2BicK . “32BIcK : 32 BICK | . “S2Bick . T 32BICK  32BICK  32BICK  32BICK

Figure 35. Mode 22/27 Timing (TDM256 Mode)

: 256 BICK

LRCK (Mode28) _| | f_
LRCK (Mode23) | T I

BICK(256fs)—!ﬂﬂmmﬂm mﬂ]ﬂmm]ﬂﬂ]ﬂ]ﬂﬂ]ﬂ]ﬂﬂmMMH
SDTOL(0) L2 22| T| |23|22| 1ol |23|22| To] |23|22| Io] |23|22| To] e To] : IZIZI

R1 L2 R2 L3 . R3 :

I
: 32 BICK ' 32 BICK ' 32 BICK ' 32 BICK ' 32 BICK | 32 BICK |
SDTIl(l) _23 22 : 23|22 : 23|22 : 23|22 : 23|22 : |23 22 : |23 22 : |23 22 m
L RL G L2 4 R2 L3 ) S
32 BICK | 32 BICK : 32 BICK | 32 BICK | 32 BICK 32 BICK 32 BICK 32 BICK

Y.

Figure 36. Mode 23/28 Timing (TDM256 Mode)
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LRCK (Mode29) —|_| l

LRCK (Mode24)
BICK(256fs) mf[]ﬂ]ﬂf[]ﬂ M]ﬂmmmmmmmm]ﬂﬂ]ﬂ]f
SDTO1(0) J”E [ To] & Bl Te] HE 'E

! ! L2 I R2 L3 R3 .

i 32 BICK ' 32 BICK ' 32 BICK ' 32 BICK ' 32 BICK | 32 BICK |

SDTIL() JL[UL[L[UUUU

a 3ZBICK | 32 BICK | 32 BICK | 32 BICK | 32 BICK 32 BICK " 32BICK 32 BICK

Figure 37. Mode 24/29 Timing (TDM256 Mode)

: 128 BICK |

LRCK (Mode35) J | I_

LRCK (Mode30) J
BICK(128fs) W]ﬂ]ﬂﬂ]ﬂ:ﬁ[]ﬂ]ﬂﬂ]ﬂ]ﬂﬂ]ﬂ]ﬂf[]ﬂ]ﬂf[]ﬂ]ﬂﬂ]ﬂ]f

SDTO1(o) B 012 = O 0 1 = = I ol [ |
3 L1 U R1 3 L2 U R2 K
) 32 BICK 0 32 BICK ! 32 BICK T 32BICK g
________ ! — - - ——— | | |
spTo2(0) oL T L] | |
3 L3 U R3 ! : :
" 32 BICK | 32 BICK : | |
] ] ] ] ]
sotia@y ol o] [~ BEEE o] [~ B
3 L1 U R1 U L2 K R2 K
D 32 BICK D 32 BICK N 32 BICK g 32 BICK g
I el e T e e e Tl o [
SDTI2()  adsbd ol B I ol fl] o]
! L3 ¥ R3 3 L4 ¥ R4 !
! 32 BICK ! 32 BICK b 32 BICK o 32 BICK !

Figure 38. Mode 30/35 Timing (TDM128 Mode)
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LRCK (Mode36) |

12

8 BICK

[AK4612]

—

LRCK (Mode21)
aicktzere) 1ML UL LS U AT A 1AL T IR AT VT ML T M IAATIACLF

SDTO1(0)

SDTIL(i)

SDTI2(i)

LRCK (Mode37)

o 1 2 [ [ nizzE—nloE
P L1 U R1 U L2 U R2 R
v 32 BICK i 32 BICK 'i 32 BICK 'r 32 BICK 1

1 1

"""" o] folel - TL 5 i
3 L3 o R3 | | |
e 32 BICK o 32 BICK o ' '
1 1 1 1 1

I O N 3 = A £
3 L1 3 R1 I L2 R R2 K
r 32 BICK r 32 BICK N 32 BICK h 32 BICK §

N O O N 1 0 2 N £
3 L3 0 R3 o L4 U R4 K
a 32 BICK 0 32 BICK N 32 BICK v 32 BICK i

Figure 39. Mode 31/36 Timing (TDM128 Mode)

128 BICK R

| [

LRck (Modea2) LTI errerrerreoveeveprrrerrerrinoy 4 i
eickazersy UL AT IAFT AT LAFT 1T MST M AT AT ST 6T DAL AT IAAT T2

SDTO1(0)

SDT0O2(0)

SDTIL()

SDTI2()

MS1039-J-01

i 1 = S 1 2 0 = —"
L L1 U R1 U L2 v R2 K
:‘ 32 BICK T 32 BICK T 32 BICK T 32 BICK 'i
1 O 1 = 2 N O 5 [
3 L3 UEE | | !
e 32 BICK o 32 BICK o ! !
1 1 1 1 1
e 1 8 O = N C I = = N 1
3 L1 g R1 3 L2 R R2 K
! 32 BICK :‘ 32 BICK ': 32 BICK ! 32 BICK ':
N 0 O 1 0 = = N 1 1 = = R £
3 L3 U R3 0 L4 U R4 K
D 32 BICK D 32 BICK N 32 BICK N 32 BICK !
Figure 40. Mode 32/37 Timing (TDM128 Mode)
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LRCK (Mode38) |

[AK4612]
: 128 BICK ‘:
| [
T g

LRCK (Mode33)

sicqizey T T IAT LT TR L L0 T AU AT LA 11026 9 26 15

1 1
________________________________ 1

spbTole) 2l .. E|_23 ________ [o] [zl [o] {afe [o] [
P L1 U R1 O L2 9 R2 K
E‘ 32 BICK 'i‘ 32 BICK 'i‘ 32 BICK T 32 BICK 'i

________________ ] 1

spto2(0) el [l [ ; 5
e L3 L R3 . | |
h 32 BICK o 32 BICK o ! !
] 1 1 1 1

soTiny Rl o] kel . o [z - ol o] .. o]
3 L1 U R1 o L2 R R2 K
r 32 BICK i 32 BICK v 32 BICK h 32 BICK §

SDTI2(i) S 1 8 = N 1 0 = = A 11 5 5 = R 1]
3 L3 U R3 o L4 U R4 K
D 32 BICK D 32 BICK N 32 BICK v 32 BICK i

Figure 41. Mode 33/38 Timing (TDM128 Mode)

128 BICK

LRCK (Mode39) —|

LRCK (Mode34)
BICK(lZst)Mlﬂ]ﬂﬂ]ﬂ M]ﬂM]ﬂM]ﬂMlﬂM]ﬂ]ﬂﬂ]ﬂH

SDTO1(0) I::::::::FI;JZ[ """" | []
L L1 U R1 a0 L2 U R2 K
. 32 BICK o 32 BICK T 32 BICK i 32 BICK g
spto2(0) Bl Ll Bl Ll ; [
e L3 D R3 R : |
h 32 BICK o 32 BICK ! ' !
a0 N A 1 2 N 1 0 = R (1 = D I R
3 L1 U R1 U L2 K R2 K
r 32 BICK o 32 BICK 0 32 BICK ':‘ 32 BICK §
o RA P20 N S N I Y 5 ) ) I =
3 L3 o R3 U L4 U R4 K
h 32 BICK o 32 BICK 0 32 BICK B 32 BICK g
Figure 42. Mode 34/39 Timing (TDM128 Mode)
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B A —/\7O—EH#EE

AK4612 OVFE bit=“1”
OR
Lch Rch (-0.3dBFS ) OVFM2-0 bit
OVF1/2pin  “H” OVF1/2 pin
ADC (GD = 16/fs = 333ps @fs=48kHz) (PDN=“L” —“H”) 518/fs

(=11.8ms @fs=48kHz) ~ OVF1/2pin “L”

Mode | OVFM2 | OVFMI1 | OVFMO | LINI or RIN1 LIN2 or RIN2 LIN3 or RIN3
0 0 0 0 OVF1 OVFI OVFI
1 0 0 1 OVF1 OVF2 -
2 0 1 0 - OVFI OVEF2
3 0 1 1 OVEF2 - OVFI
4 1 0 0 OVEF2 OVF2 OVF2
5 1 0 1
6 1 | 0 disable (OVF2=0OVF1=“L")
7 1 1 1 (default)
Table 15. (OVFE=*1")
m O HBae
AK4612 2 OVFE bit =0~
DZFM3-0 bit (Table 16) DZF1 pin 1 DZF2 pin
2 AND mode 0-4 DZF1 pin 8ch
AND DZF2 pin mode 0 “L” mode 1-3 “H”
1( 2) 8192 “0” DZF1(DZF2) pin  “H”
1( 2) “0” “L”
Mode DZFM AOUT
3 2 1 0 L1 R1 L2 R2 L3 R3 L4 R4
0 0 0 0 0 DZF1 | DZF1 DZF1 DZF1 DZF1 DZF1 DZF1 DZF1
1 0 0 0 1 DZF1 | DZF1 DZF1 DZF1 DZF1 DZF1 DZF1 DZF1
2 0 0 1 0 DZF1 | DZF1 DZF1 DZF1 DZF1 DZF1 DZF1 DZF1
3 0 0 1 1 DZF1 | DZF1 DZF1 DZF1 DZF1 DZF1 DZF1 DZF1
4 0 1 0 0 DZF1 | DZF1 DZF1 DZF1 DZF1 DZF1 DZF1 DZF1
5 0 1 0 1 DZF1 | DZF1 DZF1 DZF1 DZF1 DZF1 DZF1 DZF2
6 0 1 1 0 DZF1 | DZF1 DZF1 DZF1 DZF1 DZF1 DZF2 | DZF2
7 0 1 1 1 DZF1 | DZF1 DZF1 DZF1 DZF1 DZF2 DZF2 | DZF2
8 1 0 0 0 DZF1 | DZF1 DZF1 DZF1 DZF2 DZF2 DZF2 | DZF2
9 1 0 0 1 DZF1 | DZF1 DZF1 DZF2 DZF2 DZF2 DZF2 | DZF2
10 1 0 1 0 DZF1 | DZF1 DZF2 DZF2 DZF2 DZF2 DZF2 | DZF2
11 1 0 1 1 DZF1 | DZF2 | DZF2 DZF2 DZF2 DZF2 DZF2 | DZF2
12 1 1 0 0 DZF2 | DZF2 | DZF2 DZF2 DZF2 DZF2 DZF2 | DZF2
13 1 1 0 1
14 1 1 1 0 disable (DZF1=DZF2=“L”)
15 1 1 1 1 (default)
Table 16. (OVFE=“0")
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BT PFIILARY 1—LRE

AK4612 (256 ,0.5dB )
ATT7-0 bit (Table 17)
ATT7-0 Attenuation Level
00H 0dB (default)
01H -0.5dB
02H -1.0dB
7DH -62.5dB
7EH -63.0dB
7FH -63.5dB
FEH -127.0dB
FFH MUTE (-o0)
Table 17.
ATS1-0 bit (Table 18) Mode0, Model, Mode2
Mode ATSI1 ATS0 ATT speed
0 0 0 4096/fs (default)
1 0 1 2048/fs
2 1 0 512/fs
3 1 1 256/fs
Table 18.
Mode0 ATT 4096 00H(0dB) FFH(MUTE) 4096/fs
(85.3ms@fs=48kHz) PDN pin  “L” ATT7-0 bit 00H ATT7-0 bit
RSTN bit  “0” 00H RSTN bit  “1”
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BV kI a— MR

SMUTE bit  “1” ATT
(Table 18) -0 (“0”)
SMUTE bit  “0” -00 (Table 18) ATT
-00
ATT
SMUTE bit
ATT Level (1) 2)
Attenuation (4)
=00
—» <4+—GD —» «——GD
3
AOUT
%)
DZF1,2 P 8192/fs
(1) (Table 18) -0 (“0”)
Mode 0 ATT “00H” 4096/fs ATT
0O0H FFH
) (Table 18) ATT Mode
0 ATT “FFH” 4096/fs ATT FFH OOH
3) (GD)
“4) -0
ATT
%) 8192 “0” DZF1,2 pin “H”
1 2 “0” DZF1(DZF2) pin
GGL”
Figure 43.
BRTLYEY B
ON PDN pin “L” VCOM
MCLK LRCK  «T»
LRCK ADC, DAC
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[ WAAVES Ap 2 |-
AK4612 ADC DAC (PDN pin) “L”
PDN=“L”
SDTO1-3, DZF1-2 pin “L” DVMPD pin=“L” VCOM DVMPD pin
=“H” Hi-Z ADC
3 4/fs (518/fs) SDTO1-3
521 522 x LRCK DAC 3 4/fs
(516/fs) DVMPD pin = “L” VCOM
DVMPD pin=“H” Hi-Z Figure 44
Power '
il 34l (10 ¥
PDN 12 i
e N siefs () R .
[N L} ]
ADS(t:altrenemal i Init Cycle Normal Operation ‘i Power-down
v 516/fs_(2) . E
DAé(t:altr;ternaI i Init Cycle E Normal Operation ‘i Power-down
t i E — <@ = —c |
ADC In i i W/\/\/\/\A 1 !
(Analog) i E ! Y b E
ADC O E i @ E : i E
ut “m 1 1 1 I 1 .
(Digial) 0"data E () i ©® \ : 0'data
: H v I '
1 ' e « 1 1
D(AD%iltr;l) 0daa i : J | \ E : “0"data
E B Bt S I S
(Analog) : . ' \
: [ o :
Clock In H =
MCLK, LRCK,SCLK Dont care : ; | Don't care
Eq—p‘ 10‘11”5(11) : (7)
DZF1/DZF2 E ‘Donwcam
E,\);t li?aj MuteON (9 Mute ON
(1) ADC
(2) DAC
3)
4) ADC “0”
&) DAC DVMPD pin=“L” VCOM DVMPD pin =*“H” Hi-Z
(6) ADC
(7) PDN pin PDN pin 519~520/fs
8) (PDN pin =“L") DZF1-2 pin “L”
) (7
(10) PDN pin  “H” 3~4/fs
(I1)PDN pin  “H” 10~11/fs DZF=“L”
(12) PDN pin=“L” PDNpin “H”
Figure 44.
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AK4612 ADC DAC PMVRbit=“1" PMADC bit PMDAC bit
ADC1-3 PMADI-3 bit DAC1-4 PMDAI1-4 bit
PMADC =“0” SDTOI1-3 pin
“L” PMDAC =“0” DVMPD pin=*“L” VCOM DVMPD pin
=“H” Hi-Z DZF1-2 pin “H”
Figure 45
PMVR bit
4-5/fs (10) = 14— —> —3-4fs (11)
PMADC/PMDAC bit ' : ®
; i 518/fs
ADS(tZaItr;ternal Normal Operation E l Power-down i I Init Cycle Normal Operation
¥ e 516f5 )
DASZIItr:emaI Normal Operation i I Power-down : | Init Cycle E Normal Operation
- @} : e
[ " H 1 ] Th |
ADC In [ ) : '
oy VN | e AAVAVAVAVAY
' " ' H ' [
: n ' ! ' : !
ADC Out ' n wp H I 1
(Digital) X ) oda E X}Q
DAC In E E E E “«0" E E i i
(Digita) I T L ' {
~ ool e L e
DAC Out Lo e W
(Analog) \/\/\/\/\/\:\/\E n ! * 1 W\M
] oo [}
) — lesos (12)
DZF1/DZF2
Ehﬁtjtr(;]al ® | Mute ON
(1) ADC
(2) DAC
3)
4) ADC “0”
(&) DAC DVMPD pin=*“L" VCOM DVMPD pin=“H” Hi-Z
(6) ADC
(7) PMDAC bit  “0” 4~5/fs PMDAC bit  “1” 519~520/fs
®) (PMDAC bit = “0”) DZF1-2 pin “H”
©)) (7
(10) PMADC bit  “0” ADC 4~5/fs
PMDAC bit  “0” DAC 4~5/fs
(11) PMADC bit PMDAC bit  “1” 3~4/fs
(12) PMDAC bit  “1” 8~9/fs  “L”
Figure 45.
MS1039-J-01 2009/06

- 46 -



AsahiKASEI [AK4612]
m')ty Mg
RSTN =“0” ADC DAC
DZF1-2pin “H” SDTOI-3pin “L”
DVMPD pin VCOM
Figure 46 RSTN bit
RSTN bit
— —45058) —M ;‘—3~4lfs ©
Internal . '
RSTN bit : |
0 i 518/fs (1) ,
ADS(t:altréternaI Normal Operation i Power-down é Init Cycle Normal Operation
i Vi !
D/-gfaltréternal Normal Operation i IDigixaI Block Power-dOV?n NormaIEOperation
— D@1 ¥ I = oD
o N [ ' ()
ADC In [ [N [
(Analog) /\/\/\/\ﬁl ' E i i i E 1\
1 e i ! N
ADC Out : v @ Vo 1/
(Digital) ' ) Odam E Vﬁ? :
DAC | e VA A SR ¥ i
(Dlgl'[g') : i (Z)I ' 0"data I y
~ Lot I ~ e
DAC Out (N e & 14 P
(Analog) HYA ' v .
o s | oonteae | |
i i e
DZF1/DZF2
(1) ADC
(2) (GD)
3) ADC “0”
4) ADC
(5) RSTN=“0" DVMPD pin VCOM
(6) RSTN bit  “0” 4~5/1fs RSTN bit  “1” 3~4/fs
(7)DZF1-2pin RSTNbit “0” “H” RSTNbit “1” 8~9/fs “L”
(8) RSTN bit 0~ LSI RSTN bit 4~5/fs
(9) RSTN bit  “1” 3~4/fs
Figure 46.
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B ADCERN/RT—4 U isiE

AK4612

ADC

ADC PMAD3-1 bit
PMAD3-1bit  “0” ADC
ADC
(GD) ADC “0”

PMAD3-1 bit
]

)
Power Down Channel 4-5ifs ()= F— _’E =2-3/fs (2)
n

—

(N} "
4-5fs (1)—H — —>i E‘— 2~3ffs (2)

ADCDigital
Internal State

]
]
)
1
)
1
]
'

A

{Power-downt 1 Normal Operation
L 1

1

1

Normal Operation Power-downi E Normal Operation {
I T
", slefs 3 ! N 518 (3) )

ADC Analog
Internal State

Normal Operation Power-down| s

I
Init Cycle 1 Normal Operation,

1
Power-downi  Init Cycle ¢ Normal Operation
!

— —Gp @

- 8

(Analog)

[ [

'

ADC Out 06
(Digit;;) \. 0'data Q) ® 1/
|N0rma| Operation Channel ] I
—| l—cD@ — «—cDp®
ADC In o W\ 1
ADC Out \E e ©) i '
(Digital) : 0data /
Clock In I
MCLK,LRCK,SCLK
(1) PMAD3-1 bit “0” ADC 4~5/fs
(2) PMAD3-1 bit *“1” 2~3/fs
(3) ADC
“) (GD)
®)] ADC “0”
(6) ADC
Figure 47. ADC
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B DACERN/RT—4' U iskE

AK4612 DAC PMDA4-1 bit
“0” DAC
PMDAA4-1 bit DAC DVMPD pin=“L” VCOM
DVMPD pin =“H” Hi-Z DZF DZF DZF1-2 pin
PMDAC bit = “0” RSTN bit =“0" PMDAA4-1 bit Figure 48
PMDA4-1 bit
PMDA4-1 bit
Power Down Channel 4~5/fs (4) _’i Eﬁ_ _"E :ﬁ_2~3/f8 (5 4~5/fs (4) _’g i‘_ —’ié‘_ 2~3/fs (5)
Eg?ngjg;i o Normal Operation i Epower-downi i Normal Operation i :Puwer-down;; Normal Operation
¥ 11, 5165 © H I 516ffs (6
E]’;?nélngtlﬁe Normal Operation E’Power-dowrh Init Cycle i Normal Operation! Power-down E Init Cycle i Normal Operation
Cn : : 1 : Lo
DAC In \i 1 o - i " ' N
(Digital) : i i H 0"data E ¥ ) E :
— il ! ! 1 E | — oo
VA e ' {E) e ' i
DAC Out S @ 3 ) L
sy VWV : e =
T } E P
DZF Detect ' nooT N ?—|—
Internal State i) Ho@ .
|Normal Operation Channel | i i i i i E i
DACI \i i t i o ¥ : i
(Dig) - 0'data s : / : i : :
—»  ®—GD H i - e " ' '
DAC Out A ¥ : L i '
(Analog) WA ¥ i P ': : !
T 8192/fs ] 1 o i 1 1
DZF Detect i A E | 1 E :
Internal State ' E E " ' i
Clock In i i i i i i
MCLK,LRCK,SCLK : : : : : : : :
& — ' d : :
DZF1/DZF2 | ! 9) ! '
(1) (GD)
(2) PMDAA4-1 bit DAC DVMPD pin =“L” VCOM
DVMPD pin = “H” Hi-Z
(3) PMDA4-1bit “0” 4~5/fs PMDA4-1bit  “1” 518~519/fs DAC
(4) PMDA4-1 bit “0” DAC 4~5/fs
(5) PMDA4-1 bit “1” 2~3/fs
(6) DAC
@) DAC DZF DZF1-2 pin
8) DAC DZF DZF1-2pin “H”
) DAC DZF1-2 pin “H”
Figure 48. DAC
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B2YZLarv A=A ETT—R

AK4612 2 4 I’C
) CADO, CADI pin PDN pin “L”
RSTN bit  “0”
* PDN =“L”
(14 (I2C pin = “L”)
4 IF pin(CSN, CCLK, CDTI, CDTO) IF
Chip address (2bits, CADO, CADI pin ), Read/Write (1bit), Register address (MSB first, 5bits)
Control Data (MSB first, 8bits) CCLK “J” “p
CSN  “T» CSN  «T” Hi-Z

1 CSN “H” CCLK 5SMHz

(max) PDN pin= “L”
CSN A

0o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

= S UL AL

WRITE COTl wor”  |c1|co|rw|aa|A3|a2|AaL|Ao|D7|D6|D5|Da|D3|D2|D1|DO]|"H oL
CDTO Hi-Z
CDTI “HP or " 1 W gl aslmo [ ar] A “HP or "
READ c1|colr 3 0
Hi-Z Hi-Z
CDTO p7| D6 | D5 | D4 | D3| D2 | D1 | DO
C1 - CO: Chip Address (C1=CAD1, C0=CAO0)
R/W: READ / WRITE (“1": WRITE, “0": READ)
A4 - AO: Register Address
D7 — DO: Control Data
Figure 49.
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() I*'C (I2C pin = “H”)
AK4612 T°C (max:400kHz)
(2)-1. WRITE
I’C Figure 50 IC
(Start Condition) SCL “H” SDA “H” “L”
(Figure 56) 7
8 (R/'W) 5 “00100” 2
IC CAD1, CADO pin (Figure 51)
AK4612 (Acknowledge)
SDA (Figure 57) R/Wbit  *0”
R/Whbit “1”
2 ( ) 8 MSB first 3
“0” (Figure 52) 3 8
MSB first (Figure 53) AK4612
(Stop Condition) SCL “H”
SDA “L” “H” (Figure 56)
AK4612 1
(3 1 6H’9
4‘00H9’
“H” SDA “H” ‘LL”
SCL “L” (Figure 58) SCL “H”
SDA
s
T S
A RIW="0" T
R o]
T P
SDA |s ilc?c\ilriss iggress(n) Data(n) Data(n+1) ( 1 Data(n+x) H
A A A A A A
c C c C C c
K K K K K K
Figure 50. I°C
0 0 1 0 0 CAD1 | CADO | R/W
(CAD1,CADO pin )
Figure 51. 1
0 0 0 A4 A3 A2 Al A0
Figure 52. 2
D7 D6 D5 D4 D3 D2 D1 DO
Figure 53. 3
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(2)-2. READ
R/Wbit “1” AK4612 READ
(13 1 6H7?
GLOOH”
AK4612 2 READ
(2)-2-1.
AK4612
(READ WRITE ) “n”
‘6n+1’7
AK4612 READ (R/W bit=<1")
1
READ
S
T S
A R/W="1" g
R 7
T % P
SDA s i(i;lr?ess Data(n) Data(n+1) Data(n+2) (% Data(n+x) H
A MA MA MA % MA M N
@ é c é @ é @ // é c g\ A
K 1K 7K 7K 7K b E
E E E E E
R R R R R
Figure 54.
(2)-2-2.
READ (R/W bit=“1") WRITE
WRITE (R/W bit
=“0") AK4612
READ (R/W bit=“1") AK4612
1
READ
S s
T T S
A R/W="0" A R/W="1 // g
R R //
T T % P
Slave Sub Slave /
SDA |s Address Address(n) s Address Data(n) Data(n+1) % Data(n+x) P
A A A MA MA % MA MN
c c c Ac Ac . Ac An
K K K $ K Sk 2k Sc
E E E E K
R R R R
Figure 55.
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start condition stop condition

Figure 56.

[ X XX/

DATA i
OUTPUTBY |
TRANSMITTER !

b not acknowledge \
DATA T -
OUTPUT BY i i
RECEIVER b
i E acknowledge
SCL FROM b
MASTER ! ' 8 9
clock pulse for
START acknowledgement
CONDITION
Figure 57. I°C
! ! I -
] ] ]
i i i
SDA / | | >< | \
i i i __
i i i
| | |
] ] |
| ] |
| | |
| | |
] ] |
i i i
SCL i i |
; g ;
] ] |
i i i
data line change
stable; of data
data valid allowed
Figure 58. I’C
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mLPRETYS
Addr | Register Name D7 D6 D5 D4 D3 D2 D1 D0
00H | Power Management | 0 0 0 0 PMVR | PMADC | PMDAC | RSTN
01H | Power Management 2 0 0 0 0 0 PMAD3 | PMAD2 | PMADI
02H | Power Management 3 0 0 1 1 PMDA4 | PMDA3 | PMDA2 | PMDAI
03H | Control 1 TDM1 TDMO DIF2 DIF1 DIF0 ATS1 ATSO | SMUTE
04H | Control 2 0 MCKO CKS1 CKS0 DFS1 DFSO0 ACKS DIV
05H | De-emphasisl DEM41 | DEM40 | DEM31 | DEM30 | DEM21 | DEM20 | DEMI1 | DEMIO
06H | Reserved 0 0 0 0 0 1 0 1
07H | Overflow Detect 0 0 0 0 OVFE | OVFM2 | OVFM1 | OVFMO
08H | Zero Detect LOOP1 LOOPO 0 0 DZFM3 | DZFM2 | DZFM1 | DZFMO0
09H | Input Control 0 0 0 0 0 DIE3 DIE2 DIE1
0AH | Output Control 0 0 1 1 DOE4 DOE3 DOE2 DOEI1
0BH | LOUTI1 Volume Control ATT7 ATT6 ATTS ATT4 ATT3 ATT2 ATTI1 ATTO
O0CH | ROUTI1 Volume Control | ATT7? ATT6 ATTS ATT4 ATT3 ATT2 ATTI1 ATTO
O0DH | LOUT2 Volume Control ATT7 ATT6 ATTS ATT4 ATT3 ATT2 ATTI1 ATTO
0EH | ROUT2 Volume Control | ATT7? ATT6 ATTS ATT4 ATT3 ATT2 ATTI1 ATTO
0FH | LOUT3 Volume Control ATT7 ATT6 ATTS ATT4 ATT3 ATT2 ATTI1 ATTO
10H | ROUT3 Volume Control | ATT7 ATT6 ATTS ATT4 ATT3 ATT2 ATTI1 ATTO
11H | LOUT4 Volume Control ATT7 ATT6 ATTS ATT4 ATT3 ATT2 ATTI1 ATTO
12H ] ROUT4 Volume Control | ATT7 ATT6 ATTS ATT4 ATT3 ATT2 ATT1 ATTO
13H~1FH “0” “1”
PDNpin “L”
RSTN bit  “0” DZF1-2pin “H”
MS1039-J-01 2009/06
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m FEiEREA
Addr | Register Name D7 D6 D5 D4 D3 D2 Dl DO
00H | Power Management 1 0 0 0 0 PMVR | PMADC | PMDAC | RSTN
R/W RD RD RD RD R/W R/W R/W R/W
Default 0 0 0 0 1 1 1 1
RSTN:
0: DZF1-2 pin “H”
1:
PMDAC: DAC1-4
0: DAC PMDA1-6 bit
1: PMDA1-6 bit
PMADC: ADCI1-3
0: ADC PMADI-3 bit
1: PMADI-3 bit
PMVR:
0:
1:
PMVR bit “1” PMVR bit
“0” PMDAC, PMADC bit  “0”
Addr | Register Name D7 D6 D5 D4 D3 D2 Dl DO
01H | Power Management 2 0 0 0 0 0 PMAD3 | PMAD2 | PMADI
R/W RD RD RD RD RD R/W R/W R/W
Default 0 0 0 0 0 1 1 1
PMAD3-1: ADC1-3 (0: , 1t )
PMADI1: ADC1
PMAD?2: ADC2
PMAD3: ADC3
Addr | Register Name D7 D6 D5 D4 D3 D2 D1 DO
02H | Power Management 3 0 0 1 1 PMDA4 | PMDA3 | PMDA2 | PMDAI
R/W RD RD RD RD R/W R/W R/W R/W
Default 0 0 1 1 1 1 1 1
PMDAA4-1: DAC1-4 (0: , 1: )
PMDAI: DACI1
PMDAZ2: DAC2
PMDA3: DAC3
PMDA4: DAC4
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Addr | Register Name D7 D6 D5 D4 D3 D2 DI DO
03H | Control 1 TDM1 | TDMO | DIF2 DIF1 DIFO | ATS1 | ATSO | SMUTE

R/W R/W R/W R/W R/W R/W R/W R/W R/W
Default 0 0 1 0 0 0 0 0
SMUTE:
0:
1: DAC
ATS1-0: (Table 18)
: “00”, mode 0
DIF2-0: (Table 11, Table 12, Table 13, Table 14)
:“100”, mode 4
TDM1-0: TDM (Table 11, Table 12, Table 13, Table 14)
Mode | TDM1 | TDMO SDTI Sampling Speed Mode
0 0 1-6 Stereo mode (Normal, Double, Quad Speed Mode)
1 0 1 1 TDMS512 mode (Normal Speed Mode)
2 1 0 1-2 TDM256 mode (Double Speed Mode)
3 1 1 1-3 TDM128 mode (Quad Speed Mode)
Addr | Register Name D7 D6 D5 D4 D3 D2 D1 D0
04H | Control 2 0 MCKO | CKSI CKS0 DFS1 DFSO | ACKS DIV
R/W RD R/W R/W R/W R/W R/W R/W R/W
Default 0 0 1 0 0 0 0 0
DIV:
0: XTI 1
1: XTI 12
ACKS:
0: , Manual Setting Mode
1: , Auto Setting Mode
ACKS=“1” MCLK DFS
ACKS=“0” DFSO0, 1 MCLK
DFS1-0: (Table 1)
ACKS bit=“1” DFS
CKS1-0: (Table 2)
MCKO:
0: MCKO pin =“L”
1: DIV bit MCKO
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Addr | Register Name D7 D6 D5 D4 D3 D2 DI DO
05H | De-emphasis] | DEM41 | DEM40 | DEM31 | DEM30 | DEM21 | DEM20 | DEMI11 DEM10

R/W R/W R/W R/W R/W R/W R/W R/W R/W
Default 0 1 0 1 0 1 0 1
DEM11-10: DAC1 (Table 8)
: “01”, OFF
DEM21-20: DAC2 (Table 8)
: “01”, OFF
DEM31-30: DAC3 (Table 8)
: “01”, OFF
DEM41-40: DAC4 (Table 8)
: “01”, OFF
Addr | Register Name D7 D6 D5 D4 D3 D2 DI D0
07H | Overflow Detect 0 0 0 0 OVFE | OVFM2 | OVFM1 | OVFMO
R/W RD RD RD RD R/W R/W R/W R/W
Default 0 0 0 0 0 1 1 1
OVFE: (Table 15)
0:
OVF1/DZF1 pin DZF1 pin OVF2/DZF2 pin DZF2 pin
1:
OVF1/DZF1 pin OVF]1 pin OVF2/DZF2 pin OVF2 pin
OVFM2-0: (Table 15)
. “1 1 1”,
MS1039-J-01 2009/06

-57-




AsahiKASEI

[AK4612]
Addr | Register Name D7 D6 D5 D4 D3 D2 DI DO
08H | Zero Detect LOOP1 | LOOPO 0 0 DZFM3 | DZFM2 | DZFM1 | DZFMO
R/W R/W R/W RD RD R/W R/W R/W R/W
Default 0 0 0 0 1 1 1 1
DZFM3-0: (Table 16)
D€11117,
LOOP1-0:
00: ( )
01: LIN1 - LOUT1, LOUT2
RIN1 — ROUT1, ROUT2
LIN2 - LOUT3, LOUT4
RIN2 - ROUT3, ROUT4
LIN3 — LOUTS, LOUT6
RIN3 — ROUTS, ROUT6
ADC DAC DAC
SDTI1-4 SDTO
modeO0, 1 mode3 mode2 mode5
10: SDTI1(L) — SDTI2(L), SDTI3(L), SDTI4(L)
SDTI1(R) —» SDTI2(R), SDTI3(R), SDTI4(R)
DAC SDTI2-4
11: Not Available
TDM “00”
Addr | Register Name D7 D6 D5 D4 D3 D2 Dl DO
09H | Input Control 0 0 0 0 0 DIE3 DIE2 DIE1
R/W RD RD RD RD RD R/W R/W R/W
Default 0 0 0 0 0 1 1 1
DIE3-1: ADC1-3 (0: Single-End Input, 1: Differential Input)
DIE1: ADCI
DIE2: ADC2
DIE3: ADC3
Addr | Register Name D7 D6 D5 D4 D3 D2 Dl DO
0AH | Output Control 0 0 1 1 DOE4 DOE3 DOE2 DOE1
R/W RD RD RD RD R/W R/W R/W R/W
Default 0 0 1 1 1 1 1 1
DOE4-1: DAC1-4 (0: Single-End Output, 1: Differential Output)
DOEL: DACI1
DOE2: DAC2
DOE3: DAC3
DOE4: DAC4
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Addr | Register Name D7 D6 D5 D4 D3 D2 DI D0
0BH | LOUTI Volume Control ATT7 | ATT6 | ATT5 | ATT4 | ATT3 | ATT2 | ATT1 | ATTO
0CH | ROUT1 Volume Control ATT7 | ATT6 | ATTS | ATT4 | ATT3 | ATT2 | ATT1 | ATTO
0DH | LOUT2 Volume Control ATT7 | ATT6 | ATTS | ATT4 | ATT3 | ATT2 | ATTI | ATTO
0EH | ROUT2 Volume Control ATT7 | ATT6 | ATTS ATT4 ATT3 ATT2 ATTI1 ATTO
OFH | LOUT3 Volume Control ATT7 | ATT6 | ATTS | ATT4 | ATT3 | ATT2 | ATTI | ATTO
10H | ROUT3 Volume Control ATT7 | ATT6 | ATTS | ATT4 | ATT3 | ATT2 | ATT1 | ATTO
11H | LOUT4 Volume Control ATT7 | ATT6 | ATTS ATT4 ATT3 ATT2 ATTI1 ATTO
12H | ROUT4 Volume Control ATT7 | ATT6 | ATTS | ATT4 | ATT3 | ATT2 | ATT1 | ATTO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Default 0 0 0 0 0 0 0 0
ATT7-0: (Table 17)
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Y X7 LB

(DIE3-1 bit = “1117)

Master mode (M/S pin = “H”)
AK4612 Differential
AK4612 Differential

(DOE4-1 bit==11117)
(12C pin = “L”)

LPF
&
™
3
g
SR R N
L
2 2 2 2 2
s s S |5 | =
3¢
LPF| [LPF[
a4 \Z [
oi_ EI—> MUTE |——>

S8 g3 3JITagesesAR
PPpPP?335385%3333333
2099 g239%cg=
[61] Ts115 LOUT2+ [40 s
N
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Single-end (DIE3-1 bit =“000") Single-end (DOE4-1 bit =“0000")
I’C (I12C pin = “H”)
Slave mode (M/S pin = “L”)
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AK4612 Single-end
>
¥
™
D
o
©
Z
SR A R A N
w w w w w
5[5 5 5[5 55 5
T T [ 11
Eggggﬁﬁﬁﬁﬁ%a‘%éﬁg’ﬁﬁﬁ;ﬁ
n 2 2 W [%] 2 2 2
PePPPPg23382°82333¢83 —
[61] TsT15 LouT2 [ 40} | F MUTE
[62] TsT16 ROUT1- [39] v
&3] ovFi/DzF1 ROUT1 [ 38} { | MUTE
—— 4] OvF2/DzF2 LouT1- [ 37] gz_—l
>— —&5| Lna Loutt [Ee— | MUTE
Ces] Ling- DVMPD | 38— r---o---oooooeoooe-
>— —{az] rRint TSTS [3a——9 |
[&a] RINI- TST7 [ 3sb——9 |
>— 1&g un2 sDTI4 [ 32]
[Za] Lin2- SDTI3 [31] :
>— 7] rRiN2 AK4612 spTI2 [30}
2] rin2- SDTI1 [ 29} ;
>— 73| uns BICK [ 28} DSP
[Z4] LiN3- LRcK 271
—l;uroiiﬁ VsSs1 SDTO3 [ 26l
Analog 3.3V ~—{76] AvDD1 SDTO2 [ 25 ;
220 o | YV 177} VREFH1 soTo1 [2atsr— e
hd {z8] vcom VsS4 23]—_7_—%—- .
>— 73| rRIN3 TVDD1 [ 22—
Ceg] rRiN3 o 3 XTI / MCLK [21] 1.6V10 3.6V
g o 2 - ' Digital
“ M <t w o < ~o0a m 0 ~ o ;
- FFEOQ JzZzEEQ®Q = X z O !
pepr3s888688e22320588¢K |
%% %%% = ala la =1 |
2t 3
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, vl Y
| 2538
Analog Ground —s ¢ Digital Ground up g a- ;
f 3 3
m o a
Figure 60. 2
MS1039-J-01 2009/06

61 -



AsahiKASEI [AK4612]

1. 5V REBROTHYTIVYT

AVDDI, AVDD2, TVDDI1, TVDD2
AVDDI1, AVDD2, TVDDI, TVDD2
VSS1 VSS2, VSS3, VSS4

PC
2. ZBEBEAS
VREFH1, VREFH2 pin VREFHI pin AVDDI pin
VSS1 0.1pF VREFH2 pin AVDD?2 pin
VSS2 0.1uF VCOM AVDDIx1/2
2.2pF
0.1uF VSS1
VCOM pin
VREFHI1, VREFH2, VCOM
3. 7FBJ AN
ADC DIE3-1 bit
9%kQ(typ) VCOM(AVDDIx1/2) 0.65 x VREFH1
Vpp (typ)@fs=48kHz 13kQ(typ) VCOM LIN(RIN)+
LIN(RIN)- =+0.65 x VREFHI Vpp (typ)@fs=48kHz AK4612 VSSI AVDDI
2’s 2 ) DC
HPF
AK4612  128fs(@fs=48kHz) 128fs
AK4612 128fs
RC )
4. 7FaTHR
DAC DOE4-1 bit
VCOM 0.63xVREFH2 Vpp(typ)
VCOM =+0.63 x VREFH2 Vpp (typ) L(R)OUT+ L(R)OUT-
Vaour = [L(R)OUT+]-[L(R)OUT-] 4.16Vpp
(typ@AVDD2=3.3V)
2’s 2 ) 7FFFFFH(@24bit) 800000H(@?24bit)
000000H(@?24bit) VCOM JADN
( ) (SCF)
(CTF)
LPF
LSI VCOM mV

DC
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5. #4870 AhmEE
4.3Vpp (AK4612: typ. £2.15Vpp)
5.1kQ
Analog In
4.3Vpp _
QU 2.15Vpp
AIN+
. Bias  NJMB532 AK4612
10k Bias
0.1p 10u , VA = +3.3V C AIN-
+ Bias  yps=+12v
10k VP- =-12V
Figure 61. Input buffer circuit example 1 (DC coupled single-end input)
4.3Vpp (AK4612: typ. £2.15Vpp)
5.1kQ
Analog In
4.3Vpp
yaui o
AIN+
VP =2y NJIM5532 AK4612
VP- =-12V
u [ ]an-
10p 2.15Vpp ]
Figure 62. Input buffer circuit example 2 (AC coupled single-end input)
+2.15Vpp (AK4612: typ. £2.15Vpp)
Analog In AIN+
2.15Vpp N\ —
AK4612
Analog In [ ] -
2.15Vpp L_|AN
‘UQ‘ lOu
Figure 63. Input buffer circuit example 3 (AC coupled differential input)
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+2.15Vpp (AK4612: typ. £2.15Vpp)

Analog In AIN+

2.15Vpp /N
AK4612
Open |: AIN-

Figure 64. Input buffer circuit example 4 (AC coupled single-end input)

6. M7+ oS AR

4.16Vpp (AK4612: typ. £2.08Vpp)

N 2.08Vpp

20 A 4.7kQ 4.7kQ
AOUT-
AK4612 VP+
Analog Out
AOUT+ 416Vpp
VP-

B 470 VP+ = +12V

N\ 2.08Vpp 4.7k ‘g NIMS532 5 _ 1oy

When R1=200Q

fc=93.2kHz, Q=0.712, g=-0.1B at 40kHz
When R1=180Q

fc=98.2kHz, Q=0.681, g=-0.2dB at 40kHz

Figure 65. Output buffer circuit example 1 (DC coupled differential output)

4.16Vpp (AK4612: typ. £2.08Vpp)

2.08Vpp

AOUT-

20Q A 4.7kQ 4.7kQ

AK4612 VP+

Analog Out
4.16Vpp

AOUT+

VP- vp+ = +12v

B 22

2,08Vpp H 47kQ 470p y NIMS532 | 0" J
\V When R1=1800

fc=90.1kHz, Q=0.735, g=-0.04B at 40kHz

When R1=1500

fc=99.0kHz, Q=0.680, g=-0.23dB at 40kHz

Figure 66. Output buffer circuit example 2 (AC coupled differential output)
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4.16Vpp (AK4612: typ. 2.08Vpp)

AouT- | ] opEN

AK4612 AV

2.08Vpp
+

Analog Out
|

AOUT+

22u
4.16Vpp
VP+ = +12V
VP-=-12V
Figure 67. Output buffer circuit example 3 (AC coupled single-end output)
2.08Vpp (AK4612: typ. 2.08Vpp)
aouT- || open
AK4612 [\
| 2.08Vpp
AOUT+ _}—*% % Analog Out
22 10kQ A
% 2.08Vpp
Figure 68. Output buffer circuit example 4 (AC coupled single-end output)
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Nylr—o

®  80-pin LQFP (Unit : mm)
14.0£0.2
L 12.0+0.2 _
60 41
b (LA
61 E g 40

— —
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— —
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| X — —

o o — —

3 S — —
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80 g O g 21
v
Y
L

1.25TYP —= 8.504 ,¢ O'ZOiOL EE % %
53
vy
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| 7—% 4 (AK4612EQ) |

OO A0 e

AKM

AK4612EQ

XXXXXXX

OO Ao
0 NN

O
Hobububbuboodoo o

1) Pin #1 indication

2) Date Code: XXXXXXX(7 digits)
3) Marking Code: AK4612EQ

4) Asahi Kasei Logo

<v—F 4 (AK4612VQ)

HOAOOAOAAAAAr A

AKM

AK4612VQ

XXXXXXX

OOOOAOAOOOANOCAAT
0 A

O
10 A

1) Pin #1 indication

2) Date Code: XXXXXXX(7 digits)
3) Marking Code: AK4612VQ

4) Asahi Kasei Logo
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